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PREFACE 


Most people have had occasion to look back on various decisions 
affecting their business and personal lives with a mixture of both pleasure 
and regret. In both situations it is usually difficult to determine the 
real factors which influenced the decisions. While time tends to blur our 
recollections of details and we may offer what appear to be creditable reasons 
for our behavior, a searching review often reveals that a decision was not 
as well considered as it might have been. Frequently our good and bad 
choices resulted from a combination of random knowledge and a limited 
understanding of consequences. 

Observation of many decisions in both business and government has led 
to the belief that most decision making can be improved. While this is not 
meant to imply that either government or industry has made a high percentage 
of poor choices, it has been interesting to observe in retrospect that some 
decisions which provided satisfactory results were primarily the result of 
chance. Similarly it has been obvious that better choices would have 
produced better results. 

If the assumption that decision making can be improved is accepted, 
the obvious question is how? It is the purpose of this paper to provide an 
answer to the question by reviewing some of the past and present contributions 
to the process of decision making. In so doing, the process will be discussed 
with emphasis on making a decisicn and only brief reference to the execution 


of a decision. Chapter II reviews some of the contributions of philosophy, 
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psychology, economics and statistics. This is followed in Chapter III by some 
representative decision theories and hypotheses. Decision making methods 

are discussed in Chapter IV and group decision making in Chapter V. The new 
analytical techniques and theoretical approaches to decision making are 
explored in Chapter VI. 

The making of better decisions is vital to the efficient allocation 
of resources and our survival in today's complex world. Further, making 
better decisions as well as more “good decisions is of universal concern to 
every level of management in industry and government. 

The preparation of this paper has been a challenging and satisfying 
experience. I am deeply indebted to Dr. A. Rex Johnson, not only for helpful 
assistance with this paper, but, also, for his able direction of the Navy 
Graduate Financial Management which has clarified for me the meaning of the 
word "education." 

I must also acknowledge my appreciation and thanks to Dr. Richard 
Ericson who introduced me to contemporary theories of administration, 
organization and management; to Miss Helen McMulta who offered many helpful 
suggestions; to Mrs. W. HN. Moore for her typing and editing assistance; and to 
my wife, Elaine, who took over the family in true Navy tradition during my 


“absence” while working on this paper, 


ROBERT G. FABIAN 
Lieutenant Commander 
Supply Corps, U. S. Navy 
Springfield, Virginia 
April 17, 1962 
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CHAPTER I 
INTRODUCTION 


A man has to ignore much to get on with something. 
e-A. Hl. Whitehead 

Decision making has been recognized as one of the most critical 
functions of business executives, military officers and politicians. One 
author, in discussing the part which decision making plays in management, 
treats "decision making" as though it were synonymous with "managing. '"* 
Also many management texts contain references to decision making which state 
that it is the heart of managerial activity. The process of decision making 
is, however, subject to considerable speculation. Many businessmen frankly 
admit that they don’t know how they make decisions. Few if any of them 
consciously appiy rational methodology. Instead they lock to knowledge, 
previous experience and the exercise of good judgement. At times such 
judgment is not far removed from hunches, educated guesses or intuition. 
At the other extreme of the decision-making spectrum are tie wew analytical 
techniques and theoretical approaches. The giant among these is the 
computer and the claims for it which include great capabilities for policy 


> e 2 
decision making. *< 





Inerbert A. Simon, The New Science of Management Decision (New York: 


Harper and Brothers, Publishers, 1960), p. 1. 


2Herbert A. Simon and Allen Newell, “Heuristic Problem Solving: The 


Next Advance in Operations Research," Operations search, January-February, 
1930, pr 9. 
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Neither of these extremes, which may be characterized as judgmental 
and analytical, constitute the whole of the decision-making process. Rather, 
there is a large middleground of conventional theories, concepts and methods 
which attempt to make decisions by the methods of science. In varying 
degrees they employ logical analysis and careful empirical observation. As 
misht be expected, the theories and concepts have originated in diverse 
fields, each of which has contributed a special point of view. 

To set the stage for decision making a definition of the word 
“decision” is needed. Most dictionary definitions are only partially 
satisfactory in suggesting that “decision" is a settling or terminating or 
a conclusion arrived at after consideration. A definition which better 
describes the process to be discussed in this paper is: 

We shall think of a decision as a course of action chosen by 

the decider as the most effective means at his disposal for 
achieving the goals or goal he is currently emphasizing - for 
solving the problem that is bothering him. Note that a decision 
is something quite apart from the actual performance of the act 
that has been decided upon; it is a conclusion that a man has 
reached as to what he (or others) should do later - sometimes only 
a moment later. It is a solution selected after examining several 
alternatives ~ chosen because the decider foresees that the course 
of action he elects will do more than the others to further his 
goals and will be accompanied by the fewest possible objectionable 
consequences, 

Most of the literature does not differentiate decision making from 
problem solving. Numerous authors use both terms in the same context. A 


similar finding recognized this practice and also chose to use the words 


somewhat interchangeably.* A distinction between decision making and problem 


SManley Jones, Executive Decision Making (Homewood, Illinois: Richard 


y. Inwing Imc., 1957), p. &. 


“Niilo Nieminen, "A Survey of Problem Solving Methods," (unpublished 
Master's thesis, School of Government, The George Washington University, 1959), 


p. 2. 
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solving has been provided: 
The only kind of decision that really centers in problen- 

solving is the unimportant, the routine, the tactical decision. 

If both the conditions of the situation and the requirements that 

the answer has to satisfy are known and simple, problem solving 

is indeed the only thing necessary. 
This is only one view and it has not been recognized and accepted by all of 
the contemporary theorists. However, since most decisions must be made 
under varying conditions of uncertainty which do not permit an exact solution, 
the term "decision making" will be used in this paper. It should be observed 
that many of the references cited do not always do so. 

The acceptance of the term decision making seems reasonable when the 
basic types of decisions are considered. These are: decisions under 
certainty, decisions under risk, and decisions under uncertainty. In 
decisions under certainty the outcome is 99-44/100 per cent assured. 
Decisions under risk permit consideration of various possible futures whose 
probabilities can be estimated. Less information is available than in 
decisions under certainty. Where the decision maker considers various 
alternatives whose probabilities cannot be estimated because of even less 
information than in decision under risk, the decisions are under uncertainty. 

Decisions may also be classified in regard to the bases used by 
decision makers. Such a classification includes those who make decisions by: 
(1) intuition and hunches; (2) impetuously jumping to a conclusion; (3) 


brooding and hesitating; (4) being content to identify two or three 


alternatives; (5) being dissatisfied until every conceivable possibility has 





“Peter F. Brucker, The Practice of Management (New York: Harper and 
Brothers, Publishers, 1954), pp. 351-352. 
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4 
been explored; (6) being insensitive to change and always using what has 
worked before; (7) being so sensitive to every possibility that each 
situation is treated as an entirely new and unknown thing. © 

The foregoing list suggests that decision makers possess differing 
qualities, but does not indicate the qualities or skills usually needed to 
make sound decisions. Three of the skills on which effective administration 
has been said to depend are technical, human and conceptual. The conceptual 
skill, which requires an understanding of the totality of an organization 
and the interrelationships of its components for specific functions, becomes 
increasingly more important with the need for policy decisions and broad- 
scale action.’ A more comprehensive analysis sets forth the intellectual 
qualities of a manager. These have been summarized under the general 
headings of factual attitude, quantitative attitude, logical qualities and 
qualities of action. 

Factual Attitude. Have patience and desire to get the facts, be 
reluctant to gump to conclusions, but do not hesitate to use such reasoning 
and judement’'as you must if lack of facts or lack of time prevents thorough 
research of a problem. 

Quantitative Attitude. Strive patiently and creatively to prove the 
results of your decision by searching for variables that can be measured, 
but do not let yourself be enchanted by mathematical systems to the point 


where you postpone or shun judgment when action is necessary. 








Cyilliam A. Reitzel, Background to Decision Making (Newport, R. I.: 
U. S&S. Naval War College, 1958}, pp. 24=25. 


‘ waare L. Katz, "Skills of an Effective Administrator," Harvard 
Business Review XXXIII, 1 (1955), p. 34 and p. 39. 
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Logical Qualities 


(1) Modified Theoretical Attitude. Reasoning and quiet thought and 
the use of theory from others can be valuable in professional practice, 
provided I maintain a healthy distrust and willingness to abandon theoretical 
concepts if they do not fit my specific problem. 


(2) Modified Attitude toward Truth. Do the best you can in the time 





available and use the terms that have proved to be most useful in your 
thinking. 

(3) Modified Attitude toward Consistency. It will sometimes be 
necessary to substitute “reasonableness” in a broad sense for syllogistic 
precision in thinking. 


Qualities of Action 


ttitudes that Influence the Acticnecentered Mind 





(1) A desire to change things to obtain results. 

(2) A predisposition for timely action instead of waiting for a 
deluge of facts. 

(3) Judgmental qualities which are broken down as conceptual judgement, 
guantity judgment and whole problem judgment. Conceptual judgments involve 
areas where ideas cannot be reduced to fundamental concepts. Quantity 
judgments are those in which the effects of taking certain known numerical 
actions cannot be used to predict quantitative results for specific factors. 
Whole problem judgments involve thousands of chain effects and must be 


decided on the basis of incomplete knowledse of all of the relationships. ° 





Scharles BE. Sumner, Jr., “The Managerial Mind,” Harvard Business 
Review (January/February 1959), pp. 69-78. 
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6 
These intellectual qualities, particularly the quantitative attitude, bring 
to mind an ability which is mentioned more and more in decision making: 
creativity. It has been said that: 

People who are creatively alert are mich more interesting than 

those who are not. They seem to belong to a different species, or 
perhaps to a higher level of evolution. They see not only what is 
but what might be; and the power to see what might be is one of 
the chief traits that distinguish human beings from one another. 

A recognition that particular qualities and skills are required for 
decision making leads indirectly to the importance of decision making. 
Economics teaches that resources are Limited and must be efficiently 
allocated if we are to achieve our goals. This requires that sound decisions 
be made in a timely manner if we are to preserve our way of life, particularly 
in the event of a major armed struggle. In business and industry there has 
been an increasing need for better decisions as the “profit squeeze" and 
inflation have exerted their pressures. Firms which could show profits in 
sellers' markets have realized that their future depended on improved 
decision making in buyers' markets, In the federal government the complexities 
of this ase require that decisions be more carefully considered yet produced 
in record time. In this regard, the committee system of decision making has 
been attacked from many quarters because it places a premium on the 
cultivation of a nice mixture of noncontroversialness and colorless 


semicompetence while denying the men with the final responsibility the clear, 


sharp choices which they need to make.40 The trends indicate that future 





Suarry A. Overstreet, The Mature Mind (New York: W. W. Norton and Co., 
Inc., 1949), p. 104. 


10stewart Alsop, "The Trouble with the State Department," The Saturday 
Evenine Post (March 3, 1962), p. 14. 
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management will become analytical and scientific, administration per se will 
attain professional status, and business decisions will be set in a framework 
of political and social mores as well as the market place. In such an 
environment independent problem-solving ability is the critical element in 
the skills of a professional man, EL 

None of the foregoing hac stated how to improve decision making. 
Rather it has followed the theme of most popular literature which provides 
perspective to the decision-making process by discussing some types of 
decisions, qualities and skills of decision makers, and the importance of 
decision making. 

ft is a basic premise of this paper that decision making can be 
improved. Such improvement requires: (1) an understanding of the contributions 
of various disciplines, theories, methods and techniques; (2) an appreciation 
of the applicability of these contributions, particularly the gaps in 
knowledge and limitations of methods and techniques. The significant 
contributions of philosophy, psychology, economics, and statistics will be 


reviewed in Chapter II. 


Ile, Leland Bach, "Accounting Education for the 1980's," The Journal 
of Accountancy (September, 1961), pp. 50-51. 
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CHAPTER II 


CONTRIBUTIONS OF SELECTED DISCIPLINES 


An amazing amount of progress toward understanding the decision-making 
process in the technical sciences, statistics, mathematics and electronics, 
has been made in the past 15 years. In psychology and sociology, work has 
been done on perception, memory, attitudes, learning, personality, motivation, 
communication flow, opinion leadership, and social strata and nobility. 
The field of statistics, which previously contributed probability sampling, 
has in more recent years perfected a new development called statistical 
decision theory. This approach combines both judgment and statistical 
evidence in making decisions. 

Usually each discipline adopts a different point of view. The 
economist is concerned with economic choice and maximization through choosing 
the best available alternatives. ‘Some psychologists have been concerned 
with considerations of the threshold levels that limit the sensitivity of 
response to various stimli. Other psychologists have instigated decisions 
to select alternatives from a set of choices by subjects faced with varying 


forms of uncertainty. In the studies of small-group behavior there has been 





looseph W. Newman, "Put Research into Marketing Decisions," Harvard 
Business Review (March-April, 1962), p. 105. 
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some overlapping by the psychologist and the sociologist. Statisticians 
have come closer to the behaviorial sciences in their more recent decision-~ 
making theories. More and more it has become apparent that decision making 
includes many diverse fields and that an interdisciplinary approach has 
resulted in much of the progress. - 

It is not possible to review in detail all of the contributions to 
decision making by every known discipline. A review of some of the major 
contributions of philosophy, psychology, economics and statistics will provide 


a frame of reference for the decision-making process. 


Philosophy 


Philosophy has provided some of the primary insights to problem 
solving. Essentially these are in the areas of logic and scientific method. 
John Dewey is referenced in mich of the Literature for the stages in problem 
solving which he first described: 

What is the problem? 

What are the alternatives? 

Which alternative is best?” 

In a later work, Dewey discussed the pattern of inquiry in such 
manner as to aid problem formilation and identification, * Inquiry is defined 


as the controlled or directed transformation of an indeterminate situation 





“Martin Shubik, “Studies and Theories in Decision Making," 


Administrative Science Quarterly (December, 1958), p. 289. 


3 John Dewey, How We Think (New York: D. C. Heath and Company, 1910), 
cheap. 8. 


* John Dewey, Logic - The Theory of Inquiry (New York: Henry Holt and 
Company, Inc., 1938), chap. 6. 
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10 
into one in which the elements of the original situation are converted into 
a unified whole. Five steps are then listed through which an original 
situation, where the constituent parts lack unity, may be converted: 
1. The antecedent conditions of inquiry: the indeterminate situation. 
2. Institution of a problem. 
3. The determination cf a problem-solution. 
&. Reasoning. 
5. The cperational character of facts-meanings. 
The process begins with the unigue indeterminate situation which is 
differentiated from other indeterminate situations not only by uncertainty 
at large but the peculiar quality of the given materials. While the 
indeterminate situation comes into existence through existential causes, the 
peculiar quality of the indeterminate situation exercises control over the 
Special procedures employed in the inquiry. Problem institution stems from 
subjecting the indeterminate situation to inquiry. In the process, a partial 
transformation is effected. Discovering the problems which such a 
problematic situation presents for inquiry is to be well along into inquiry. 
At this point it is important to note that: 
The way in which the problem is conceived decides what 
specific suggestions are entertained and which are dismissed; what 
data are selected and which rejected; it is the criterion for 
relevancy and irrelevancy of hypotheses and conceptual structures,- 
In the third step, determination of a problem solution, it is necessary to 


seek out facts of the problem and ideas of possible relevant solutions. This 





“Ipid., p. 108. 


| he eee ee ee © py ee eee he «al 
ofl Oe =e ee & Ot Vee 


ae Ch le ow eee ee OD 
i A AM Me ae 
[| <4 em 
— A i ee ee Eee ee 


— | 4 
-_—- 


9 ' ‘ 
a —_— 
7 — A ! 





















P ; nest - => a i «i cll . 
' 
ae & @ . 7 —_ a 
= 7 
: ‘ : —7 1, Be =— —_—) ——- a _ 


—_ 1/0! i a =i 7 
ee sy at - —— 


- a as =e i . = 
en Ne 


| 


11 
effort is toward formulation of the problem in such terms that inquiries will 
move toward the solution. In so doing it must be recognized that no 
completely indeterminate situation can be transformed into a problem 
possessing definite constituents. The fourth step of reasoning requires that 
the meaning of ideas be developed in their relation to one another. Exact 
thinking in the sense of ratiocination is reguired. A meaning more clearly 
relevant to the problem in hand than the original suggested idea should 
finally be reached. The remaining step of the operational character of factse- 
Meanings necessitates that the existential facts pertinent to locating and 
describing the problem be compared with the meanings of the non-existential 
ideas. To the extent that there is agreement, the interaction of facts and 
ideas should furnish a sequence of suggestions and point to a possible 
solution. 

Logic, as might be expected, offers a sound basis for the objective 
rationalicy which is sought in decision making. Traditionally it has been 
concerned with the study of what constitutes proof or conclusive evidence. 

In cases where the conclusion is implied by certain premises, the reasoning 
from the latter to the form is called deductive. A movement from the given 
partial and possibly confused data to a suggested comprehensive entire 
situation is inductive. Generally, the inductive movement is toward the 
discovery of a binding principle; the deductive toward its testing. This 
double movement is characteristic of reflection where the problem fixes the 
end of thought and the end controls the process of thinking. In this same 


vein John Dewey has written that: 
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12 
Active, persistent, and careful consideration of any belief 

or supposed form of knowledge in the light of the grounds that support 

it, and the furthex conclusions to which it tends, constitute 

reflective thought. © 
It should be further noted chat facts cannot be discovered without reflection, 
and the facts for which every induiry searches are propositions for whose 
truth there is considerable evidence. 

Another concept of value to decision making is systematic inference. 
lt may be defined as the recognition of definite relations of interdepencence 
between previously unorganized and disconnected considerations. We infer one 
proposition from another validly only if there is an objective relation of 
implication between the first proposition and the second, It is essential 
to distinguish inference, which is a temporal process, from implication, 
which is an objective relation between propositions. / 

Good judgment is necessary to distinguish between observations and 
inferences. Observations result from utilization of the senses to see, hear, 
feel, smell or taste. Inferences, on the other hand, are decisions which 
are correctly or incorrectly drawn from our observations. Most inferences 
require further testing to insure that erroneous conclusions are not formed. 
The “Uncritical Inference Test' has been designed by Dr. Wm. V. Haney of 


Northwestern University to train executives and military men to distinguish 


between observations and inferences.% A sample test is reproduced in 





“Dewey, How We Think, p. 6. 

‘Premises and conclusions are propositions. For purposes of logic 
& proposition may be defined as anything which can be said to be true or 
false. 


Sipest Your Judgment," Nation's Business, January, 1962, pp. 66-69. 
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Appendix A. 

In relation to scientific method, scientific thinking analyzes the 
present case, varies conditions one by cone and notes what happens when a 
given condition is eliminated. It relies on observed differences and verying 
conditions to create differences. Scientific reasoning is a combined process 
of analysis and synthesis. Through analysis one fact may be found to be the 
key to a phenomenon. In synthesis, the opposite of analysis, separate 
elements of thought are combined with a group from which they were previously 
isolated to form a whole. 

some of the pitfalls which logic and scientific method warn against 
are in the nature of stable beliefs. Habit or inertia makes it easier for 
us to continue to believe a preposition simply because we have always 
believed it. A method other than tenacity is required for achieving stable 
views. Appeal is also made to authority for substantiation of views. 
This is usually done by having a question resolved by experts whose authority 
is acknowledged. It obviously fails where the experts don't agree. An even 
weaker appeal to authority results from investing some source with finality 
and using external foree to sanction such decisions. Methods of intuition 
which appeal to "self-evident" propositions are often found to be capricious 
and willful. The belief that the “earth is flat'' was founded on such an 
indubitable conviction of truth. Tradition, instruction and imitation 
represent thoughts that grow up unconsciously and without reference to che 
attainment of correct belief. Empirical thinking in the sense of learning 
from repeated observations that certain things always happen in a particular 


fashion or pattern is also to be guarded against. It can lead to false 
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14 
beliefs, inability to cope with the ille-structured novel, dogmatisn, 
unjustifiable conservatiem and laziness. 

A methodology for decision making which is slightly expanded from the 
one originally provided by Jchn Dewey consists of: 

1. Problen. 

2. Formulation of a relevant hypothesis (suggested explanation or 
solution). 

3. Possible alternative hypotheses (logic aids in formulating 
propositions explicitly and accurately, so that possible alternatives become 
clear). 

4, Consequences (compare with observable phenomenon and test which 
hypothesis is to be eliminated) .? 

The steps in this methodology are seli-explanatory with the exception of the 
problem stage. It is significant to note in this respect that philosophers 
have emphasized that no inquiry can get under way until and unless some 
difficulty is felt in a practical or theoretical situation. It is the 
problem or difficulty which guides the search for order among the facts, in 
terms of which the difficulty is removed. The ability te perceive a problen, 
particularly a problem whose solution will facilitate the solution of other 
problems, is not a common talent. Few rules can be given which enable men 
to investigate and ask questions about situations. Sensitivity to 


difficulties may be the trait which distinguishes scientific genius. 





Morris R. Cohen and Barnest Nagel, An Introduction to Logic and 


Scientific Method (New York: Harcourt, Brace and Co., 1934), p. 195. 
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15 
Finally, to those who feel that common sense is adequate for decision 
makine, the following is appropriate: 
Common sense is content with a miscellaneous collection of 
information. As a consequence, the propositions it asserts are 


frequently vague, the range of their application is pong: and 
their mutual compatibility is generally very questionable. 


Psychology 


Psychologists have been concerned with how best to encourage and 
improve problem-solving abilities. Generally the field is in an unsatisfactor 
State as psychologists have raised more questions than they have answered. 
Certain contributions, however tentative, have been made in problem 


identification, terminology, approaches to problem solving, and in factor 


The problem situation is said to exist when there is a perplexity 
about how to overcome a difficulty. It involves a breakdown in the previous 
pattern of relationship between an organism and the environment in which it 
operates. it is only when a novel situation arises, one for which there is 
no effective adjustment response available, that you can significantly talk 
about a problem situation. The situation itself does not make adjustment 
difficult, however, unless there is a strong and compclling compulsion on the 
individual to find a satisfactory solution. A related element is that 
uncertainty is involved and closely related to uncertainty is the matter of 
expectation. Some writers speak of uncertainty situations rather than problem 


Situations, An uncertainty situation can only be resolved at some future point 





lOtbid., p. 392. 








16 
in time as a consequence of action taken in the present. To decide, plan 
and execute action in a rational manner, the desired future situation must 
have first been established as a goal, objective or purpose. 

Problem situations exist in a spectrum that runs from the individual 
confronted by uncertainty, through any organized group of human beings 
confronted by obstacles to the achievement of their purposes. The ways in 
which the elements of novelty, uncertainty and compulsion are related and 
affect the decision-making response differ for any given part of the spectrum. 
Regardless of where on the spectrum a problem situation is located, it is 
dealt with elther by individuals in isolation or by individuals associated in 
organized groups. The individual human response to a problem situation is, 
therefore, the foundation of the decisionemaking process. 

in reacting to a situation it must be realized that man possesses a 
very limited span of attention and a severcly restricted memory. The problem 
is to narrow the range of observations to those essential for acting in the 
immediate situation. The basic technique is to reduce diversity to simple 
form:las by being selective. It is called perception and in this view is 
"a decision process played on a probability basis--a gambling in 
shlectivity."* The gamble is guided by two simultaneous motivations with 
respect to outcome: (1) to maximize gratification and be in a position to 
achieve an expectation; (2) to minimize surprise and be in a position to cope 


with contingencies. 





Linetecel, Or Cline, Dp. OS. 
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Modification of the selectivity pattern may be achieved throuch 
learning. Training emphasizes repetition and the build-up of habitual reflex 
responses. As such it introduces additional risks of inadequate responses 
in uncertainty situations. Indoctrination has understanding as its basis 
and the utilization of conscious flexible response. Both training and 
indoctrination operate at varying degrees in human learning bet produce 
dizferent results in the way that meanings or knowledge is subsequently used. 

In the section on philosophy, brief mention was made of problen 
sensitivity. Psycholosists have found that this trait varies widely from 
p2xrson to person, *¢ It appears to be related to the extent to which an 
individual shows "openness to experience" or is “conscious of his 
surroundings.'' The capacity to define a problem accurately in relation to 
objectives has been termed “goal-oriented problem solving." The opposite is 
the "technique-oriented problem solver" who finds it difficult to define a 
problem realistically but easy to make a problem fit a prescribed formula. 
Such persons are usually quick to offer a standard, tried and true solution 
but very slow to test this solution for actual relevance. 

Two approaches employed by psychologists are what may be termed 
psychology of learning and personality and social psychology. The first 
relates problem solving to learning and thinking, a cognitive process, in 
Which a high-order but not necessarily original product emerges. The second 
is concerned with personality manifestations and looks for social and 


motivational determinants in addition to the purely copnitive ones. 





124 trait is any distinguishable, relatively endurable way in which 
one individual differs from another. 
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The psychology of learning approach applies to problems which involve 
a correct answer or solution. To accomplish this the problem must be sensible 
and have meaning for the learner. In 1953 and 1954, Hilgard found that 
results achieved by understanding are retained longer than those learned by 
rote.*3 The lesson to be learned from these studies is that the extra time 
and effort needed to learn by understanding is well spent when it comes to 
dealing with new problems similar to but at the same time different from the 
ones used in training. There is also a belief that miscellaneous uncoded 
facts, stored in memory as isolated fragments, may overtas: our systems and 
certainly not be fully useful in solving problems. 14 

One of the unfavorable circumstances of the psychclogy of learnings 
approach is that there is often too much persistence in following a single 
direction that is no longer appropriate for the solution of a problem. When 
we get "set'' in one way of regarding things, we often fail to consider other 
possibilities. In some cases we lose flexibility because we are satisfied 
with a particular course of action and do not seek additional alternatives. 
The concept of "functional fixation" has been invented to explain why we 
employ certain tools only in established and traditional ways. In certain 
xperiments it was found that the more time elapsed between normal and novel 
use of an object the less the functional fixedness. This may partially 
explain why a baffling problem is sometimes solved upon our return to it 
after a pericd of absence. 

i3prnest R. Hilgard, "Creativity and Problem Solving" in Creativity 


and its Cultivation, Edited by Harold H. Anderson (New York: Harper and 
Brothers Publishers, 1959), p. 167. 

iy, A. Miller, “The Magic Number Seven, Plus or Minus Two: Some 
Limits on Qur Capacity for Processing Information,” Psychological Review 
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The personality and social psychology approach views the problem 
solver as one and indivisible. He does many things at the same time. iIn 
various situations and time frames the problem solver demonstrates trial and 
error, insight, the influence of social conformity, and even traits such as 
masculinity. In this regard there appears to be a sex difference favoring 
men where the problems to be solved are of the kind requiring some 
restructuring of the problem before it can be solved. Another experiment 
found that under conditions where a subject has to assert his convictions 
when he is a minority of one against a majority of four, the nonconformist in 
this situation is a better problem solver, 15 

Factor analysis has been used to discover primary traits related to 
creativity and problem solving. Guilford has found these traits to be: 

1. Ability to see problems or a generalized sensitivity to problems. 
(Without this step productive thinking would not be initiated.) 

2. Fluency of thinkinge-relates to the quantitative aspect of 
producing ideas. 

3. Flexibility of thinking--not persisting in wrong but inviting 
directions. 

4, Originality--tested by unusualness of responses. 

5. Redefinition--giving up old interpretations of famillar objects 
to use them or their parts in some new way. Has also been called "functional 


fixation." 





loHilgard, Gi ait, DP. LThs 
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6. Elaboration--quantitative addition of detail, 6 

Factor analysis has not detected a unitary ability to solve problems. 
A number of unitary abilities are involved, but their combination and 
respective weights depend upon the kind of problem. Fluency, flexibility and 
originality fall in the general category of divergent thinking. This is 
characterized by searching activities with freedom to go in different 
directions. Redefinition is considered in the catesory of convergent thinking. 
This involves proceeding toward one right answer that is more or less clearly 
demanded by the given information. Sensitivity to problems is placed in the 
category of evaluation. This as the name implies relates to the evaluation 
of information, of responses derived from the information, and of conclusions. 
In so doing, decisions as to whether problem solutions are correct, adequate, 
suitable, ete., are made. 

The question of whether a group or an individuel does better thinking 
in problem solving has not been answered. To date the results are about a 
draw, so far as laboratory problems are concerned. Most group results do not 
indicate any cfficiency over a number of individuals working separately and 


pooling their findings. 
Econonics 


Economics has often been assailed as too theoretical and too 
indefinite by those who seek exact and precise answers. Much of this feeling 


results from the fact that the economist never developed rules useful to the 





163. », Guilford, “Traits of Creativity" in Creativity and its 
Cultivation, Edited by Harold H, Anderson (New York: Harper and Brothers 
Publishers, 1959), p. 145. 
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a1 
businessman. In many instances economists have developed U-shaped cost 
curves anc postulates to show the point at which marginal costs equal marginal 
revenue. Such advice has not been useful because of the cifficulty of 
determining marginal costs. 

Today the Department of Defense and the federal govermment are more 
concerned about economics than ever before. The limitations on human, natural, 
capital and institutional resources present some hard choices, not only 
between individual and collective wants, but more particularly in deciding 
how much of our resources shall be devoted to various ends such as defense, 
acriculture, education, welfare, etc. Such decisions necessitate the 
establishment of goals and a knowledge of the means to be used to achicve 
these soals. Economists cannot provide good answers until they know what is 


wanted, the goals to be sought and their order of preference, t/ 


Decision-making models of economic man, particularly as he is 
deseribed in the theory of consumer choice, present him as a rational, all- 
knowing person who chooses among well defined alternatives in such manner as 
to maximize his utility if he is a consumer, or his profit if he is a 

‘ 
businessman, 1% Unfortunately this model is not realistic, as evidenced by 


the number of business failures every year due to the ignorance of costs or 


methods of business. 





l7pr, J. W. okinner, Lecture, Navy Graduate Financial Management 
Program, The George Washington University, February 27, 1962. 


lésnubik, pp. 473-93. 
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Economics does, however, offer a way of deciding the relative merits 
of various courses of action. It insists that we define problems in terms 
of facts and identify our objectives in some order of priority. It tells us 
to examine alternative ways to achieve objectives, and it gives us tools to 
measure the likely consequences of various possible actions. One of the best 
known tools in decision making is the indifference curve for expressing the 
relationship between goals or objectives. Overeall, economics provides 


a method for orderiy thinking about our resources. +” 


Statistics 


otatistics, as a body of knowledge, has contributed to decision 
making by facilitating the preparation of predictions and estimates in many 
situations. "The field of statistics involves methods and theory as they are 
applied to numerical data with the objective of making rational decisions in 


the face of uncertainty,"©9 


This definition is appropriate not only as it 
relates to decision making but to indicate that it is the subject of 
Statistics rather than numerical data which will be discussed, Statistics 
relies on mathematics, the queen of the scienees, to state concepts, ideas 
anc relationships. It is not surprising, therefore, to find that the subject 


of statistical decision making is discussed in the literature by many 


engincers, particularly industrial and management engineers. 





S Wruther Hl. Hodges, “We're Flunking our Economic ABC's," The Saturday 
Evenines Post (March 10, 1962), p. 10. 
20Rrnest Kurnow, Gerald J. Glasser, and Frederick R, Ottman, 
Statistics for Business Decisions (Homewood, Illinois: Richard D. Irwin, Inc., 
DOI, Pp. Ls. 
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The role of statistics in the decision-making process is best examined 
by setting forth the basic characteristics of the decision-making process, 
as seen by the statisticians.*! These may be summarized as follows: 

1. <A decision problem is a problem in deciding on a course of action. 
Unless action can be taken, a problem situation does not call for decision. 
This is the so-called "principle cf action." 

2. Alternative courses of action must be available. 

3. Alternatives are classified as desirable or undesirable in terms 
of their consequences which depend upon certain conditions. To determine 
what these conditions are we mist know the “true state of the world.” In most 
problems there are many possible states of the world, and it is not always 
possible to determine exactly which is the true one. 

4. Data for solution of a problem are gathered after a statistical 
decision rule has been formulated. In effect, the data are gathered for a 
purpose since a course of action which will be taken has been determined 
prior to the collection of data. This is known as the "principle of planning." 

In a problem where statistics can be employed to reduce uncertainty, 
the problem mist be translated into statistical terms. This involves 
defining the statistical population and specifying the decision parameter. 

The statistical population is the total relevant observations that can be made 
in a problem. When only a part of a population is observed, that part is 
called a sample. The decision-parameter is a summary of the ebserved data in 


a convenient form, Older reference bocks refer to measures of central 
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24 
tendency and measures of variability in lieu of decision-parameter. Im cither 
case, the terms refer to the proportion, aggregate, arithmetic mean, average 
deviation, standard deviation, etc., where they are used for decision making 
and the complete population is available and used. 

Having stated the problem statistically and chosen a decision 
parameter, it is necessary to decide whether data should be collected. In 
some instances the costs of making observations will exceed the value to be 
derived from the observations. If data are to be collected, it usually is 
necessary to employ some type of sampling method. Since sampling introduces 
risks, it is necessary to utilize probability sampling,“* in which the risks 
can be objectively evaluated, One of the applications of probability theory, 
developed by mathematicians, is statistics. It permits predictions of the 
variaticns which can be expected in a statistic which summarizes some 
information about a sample. Since probability should be expressed 
quantitatively, a numerical measure of probability is employed. Generally it 
is interpreted as the proportion of times an outcome would occur in an 
infinite series of repeated trials.“3 The most common example is that of 
flipping a coin where the probability of a head is 50% in the long run. 

Estimation methods may be considered schemes for making statements 
about the future. The basis for estimating probabilities is past expericnce 


and the assumption that all outcomes are equiprobable. Prediction means that 





22tbid., p. 119. Probability sampling is ea selection procedure in 
which every elementary unit has an ascertainable chance of appearing in the 
sample. 


23tbid., p. 151. 
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26 
some explicit method of collecting data on past events is employed, and 
inferences about the future are then made from the data. Judgment on the 
other hand is characterized by resorting to guesses, expert opinion, etc. 
A more sophisticated term that has recently appeared is "subjective 
probability." It has been defined as the decision maker's judgments, guesses, 
or feelings about the likelihood of a future event. ‘In most decisions a 
complex mixture of prediction and judement is actually used, 124 

All problems of measurement, including the measurement of values, 
involve the construction and use of scales.*9 These fall into three basic 
types: ordinal, internal and ratio. 

The ordinal scale is simply a ranking. Through the method of paired 
comparisons the task is made easier and a check on the internal consistency 
of value judpments is obtained. In it the decision maker considers outcomes 
two at a time and indicates the preferred outcome for each pair. This is 
carried on until all possible pairs of outcomes have been subjected to 
comparative value judgment. Where there are n outcomes, n(n-1)(1/2) pairs 
mist be judged. For an ordinal scale to be constructed all value judgments 
mist be changeable and temporary. Since ordinal scales are based on 
judement, their validity is most questionable. 

An internal scale has an arbitrary zero point and a constant unit of 
measurement. A ratio scale has an absolute zero point and a constant unit of 
measurement. When we evaluate an outcome in dollars of profit, we are using 
a ratio scale. 

24sillian T. Morris, Engineering Economy (Homewood, Illinois: Richard 
D. Irwin, Inc., 1960), p. 94. 


25Tbid., p. 139. 
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A Joint Contribution 


A general problem solving program has been developed by the Carnegie- 
RAND research eroup. 29 In the laboratory a problem, such as proving a theorem 
in Euclidian geometry, is given a subject and he is asked to think alioud while 
he solves it. The researchers realize that not all of the subject's thought 
processes will rise to the level of consciousness or be verbalized. They have 
tape recorded what was said, however, and later analyzed the recording. Im so 
doing it was observed that the subject compared the theorem with a theorem he 
knew--that he locked for similarities and differences. These suggest 
subproblems whose solutions may contribute to the solution of the problem. In 
turn these generate subproblems until the subject comes to a problem he can 
solve directly. This results in a movement back up the scale of subproblens 
and the assembling of results which may aid in the solution of the whole 
problem. As the pieces fit together the problem solver persists in a 
particular direction. When they do not, the subject must explore other 
possibilities. 

The gencral problem solver program was initially inferred from the 
studies of human thinking in the laboratory and subsequently coded for computer 
Simulation. It is a program for reasoning in terms of ends and means, goals 
and subgoais, about problematic situations. It is believed to reproduce most 
of the thought processes of humans observed in the laboratory and to furnish 
some cxplanation for the organization of those processes. As reportedly 
conceived, the general problem solver will attack three types of goals: 


26Simon, The New Science of Manasement Decision, pp. 21-30. The 


research on complex information processes sponsoreda by the Graduate School of 
Industrial Administration at Carnegie Institute of Technology and the RAND 
Corporation, in which Herbert A. Simon and his colleagues--Allen Newell and 
J. C, Shaweehave been engaged, is described. 
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27 
1. Transform goals: Change a into b. 
2. Reduce difference goals: Eliminate or reduce the 
difference between a and Bb. 
3. Apply operator goals: Anply the program (or operator 
or method) g to the situation a.4/ 
Various methods of achieving these goals are associated with the three types. 
The method for changing a into b is to find a difference, d, between them and 
formulate the reduce difference goal £ eliminating this difference. A method 
for reducing a difference between a and b is to find a relevant operator for 
removing the differences in question, and to apply that operator. <A method 
for applying an operator is to compare the actual situation with a situation 


that would make it possible to apply the operator, and to formulate the goal 


of changing the actual situation into the required situation. 


summary 


This bankes review of some of the contributions of philosophy, 
SeieiiN heagy, owemenine and statistics provides a background for understanding 
the decision-making process. In philosephy the rational approach to decisicn 
making has been depicted in the objective processes employed in inquiry, the 
reasoning processes of reflective thinking and systematic inference, and 
scientific method. Two decision-making methodologies were deseribed. 

A different view of the problem situation was presented in the section 
on psychology. Attention was focused on individual human responses and some 
of the linitations of man. In learning it was shown that man is a better 


problem solver when he learns by understanding rather than by rote. Through 





2/Thid., p. 28. 


ans A y- oN 


= = Re 0 sd Cr 
| eo e<¢ 1 en ° ‘ 
a OD OF LE mt Oe Fe oy fot gies + Ome mae 


—_ . - + 
om sans <a ees tee 
le i 


VW cnt pea 





“—_ 





28 
factor analysis certain traits have been isolated which relate to problem 
solving and creativity. These are: (1) the ability to see problems or a 
generalized sensitivity; (2) fluency of thinking; (3) flexibility of thinking; 
(4) oviginality; (5) redefinition; and (6) elaboration. 

Economics, while not cffering simple rules for the businessman, does 
contribute to the difficult decision-making choices of allocating scarce 
resources, The decision-making approach of economics may be favorably compared 
with the methodology of philosophy. In economics a new factor of an order of 
priority for objectives was introduced, 

Statistics facilitates the summarization of relevant data for the 
purpose of making predictions and estimates under conditions of uncertainty. 
More exact description is required in quantification which utilizes 
definiteness in procedures and thinking. ‘Summarization of data aids in 
providing meaning and convenience in handling. Thus certain general 
conclusions may be drawn and predictions made. The basic characteristics of 
the decisionemaking process as seen by the statisticians are: 

(a) The "principle of action.” It must be possible to take action. 

(b) Availability of alternative courses of action. 

(c) Classification of alternatives under varying conditions described 
as "states of the world.” 

(d) The "principle of planning." Formulating an a priori decision 
rule before gathering data. 

Three types of scales used in problems of measurement are ordinal, internal 


and ratio. 
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29 
the joint contribution ef the Carnegie-RAND research group is 
indicative of the cfforts being made in heuristic problem solving. It may 
be possible from such work to discover how successful persons solve problems 


© teach such procedures to others. While the procedures will vary with 


tT 


and 
the situation, better decision making can result from the knowledge of how 
an individual should proceed. This entails the development of guides and 


patterns for making observations, seeking similarities and differences, 


{- 


transforming goals, and applying operator goals to situations. 


. = 
<< oy oe eed oe ee ay 
ote << § Ghee = = + ae om 
NN ee eee 
Te ee eee 


ee hs lh li Pl ll 


a 








CHAPTER Til 
SOME DECISION THEORIES AND HYPCTHESES 


Decision theory is concerned with problems of choice. Older forms 
of the theory were primarily philosophical and concerned with how men and 
organizations should choose to achieve their objectives. These were the 
nomative theories which offered recommendations and guides to decision 
making. Later forms of the theory were the descriptive theories which were 
concerned with how people or firms actually do make decisions, or with 
attempts to predict how a decision maker will actually choose. This later 
category of descriptive theories were psychological in nature. The 
contemporary form of theory attempts to combine both questions and tends to 
be concerned with both the should anc the how. Combining the two questions 
alters the nature of the problem of choice and is concerned with the question 
of optimal choice. 

Practice has assumed that decision-making was something 

of an art; and as such rested upon the trained experience and 
judgment of individuals. Decision theory implies that there 

is a science of cecisionemaking; that just as technological change 
rests upon a basis of mathematics and the physical sciences, so 


decision theory rests upon a basis of mathematics and the 
so-called “behavioral sciences", 





lReitzel, p. GO. 








el 
In terms of objective validated evidence, very little is known about how 
decisions are actually made, either by individuals or groups. The theories 
presented are, therefore, useful only to the extent that they provide insight 


and may furnish guideposts to our thinking. 
Decision Taeories 


Probably the best known work representative of one of the older 
decision-making theories was written by Chester Barnard.? He states that: 


When decision is involved there are consciously present 
two termse-the end to be accomplished and the means to be used. 
The end itself may be the result of logical processes in which 
the end is in turn a means to some broader or remote end; or the 
imaediate end, and generally the ultimate end, may not be a result 
o£ logical processes, but "given''--that is, unconsciously 
impressed--by conditions, including social conditions past or 
present, including orders or organizations. But whenever the end 
has been determined, by whatever process, the decision as to means 
is itself a logical process of discrimination, analysis, choice-- 
however defective either the factual basis for choice or the 
reasoning related to these facts. 


This statement emphasizes choice of means and logical process. Because of 
this it bridges the movement from normative to descriptive theory. While it 
can be argued that rationality should be sought, a principal difficulty in 
achieving rationality is the lack of complete information available to the 
decision maker. 

The requirements of rationality have recently been set forth as 


ray 
explicitness of the decision process, logical consistency and logical truth.” 





2chester Barnard, The Functions of the Executive (Cambridge, Mass.: 
Harvard University Press, 1951), pp. 185-205. 


Morris, pp. 4-5. 
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Explicitness refers to consciously carrying out the decision process in such 
amanner that all the elements and steps in the process can be listed and 
described. This includes stating the alternatives which were considered in 
a decision, how the consequences of choosing various alternatives were 
predicted, how these consequences were evaluated, what the decision was, and 
whether the decision was correct or in error. To the extent that this 1s 
achieved, decisions can be checked and reviewed by others, ways of improving 
bad decisions may be sought, and knowledge of decision making enlarged. 
Explicitness also makes it clear where in the decision process analysis was 
concluded and judgment begun. 

Logical consistency refers to avoiding contradictions in the analysis 
of a decision. Where the goal is profit, decisions which will result in a 
loss are avoided. Alternatively, we try to avoid arithmetical mistakes and 
mistakes in mathematics generally. Consistency is not adequate alone, however, 
as it could lead to consistently wrong decisions. 

Logical truth means that decisions must be in agreement with 
observations and inferences from these observations. It is another way of 
Saying “get the facts." Bceeause of the limitations of time, cost, analytical 
skills, and knowledge of decision making, nearly every significant decision 
involves a deficiency of certain information. 

In his General Theory of Administration, Litchfield offers some minor 


propositions regarding how decisions are made.” They are: 








4edward H. Litchfield, “Notes on a General Theory of Administration,” 


Administrative Science Quarterly, I (1956), pp. 3-29. 
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Minor Proposition: Decision making may be rational, 
deliberative, discretionary, purposive, or it may be irrational, 
habitual, obligatory, random or any combination thereof. In its 
rational, deliberative, discretionary and purposive form, it is 


performed by means of the following sub-activities: 
a. Definition of the issue. 


4 


Db. Analysis of the existing situation. 

c. Calculation and deliberation of alternatives. 

d. Deliberation. 

e. Choice. 
In explaining the sequence of actions it is acknowledged that few decisions 
follow or fully utilize this pattern. The problem may not require definition; 
preconceived opinions and biases may cause only a superficial search for 
alternatives; and deliberation may be Limited by the pressures of time, cost 
or availability of knowledge and skills. Further, the decision maker must 
allow, but probably doesn't, for his owm irrationality as well as the 


irrationality of others. 


Minor Proposition: Decisions become guides to action after 
they have been interpreted in the form of specific programs. 


This involves program planning and its wide range of specific methods and 
techniques such as: organization charts, personnel levels, various budgets, 
and other means to translate the decision into the allocation of money, 
manpower, and material. 
Minor Proposition: The effectiveness of a programmed 

decision will vary with the extent to which it is communicated 

to those of whom action is required. 
This statement is self-explanatory; given that it is difficult to measure 
effectiveness in many instances, one of the problems in communicating a 


decision is to insure that there are adequate channels available of minimum 


practicable length to preclude distortion and misunderstanding. 
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Minor Proposition: Action reguired by a programmed and 

communicated decision is more nearly assured if standards of 

performance are established and enforced. 
Varying techniques have been devised to assure performance which are 
characterized by the term “control.” Usually control is accomplished through 
organization charts, function statements, budgets, and operating standards. 
A danger to guard against is that control does not become an end in itself. 

Minor Propocition: Decisions are based on facts, 

assumptions, and values which are subject to change. To 

retain their validity, decisions must therefore be reviewed 

and revised as rapidly as change occurs. 
An interesting parallel may be observed between this statement and the 
Statisticians' concept of "states of the world.” It will be recalled that 
the consequences of a decision must be appraised in light of existing 
circumstances and conditions, or predicted for the future. Litchfield in 
discussing this proposition offers the cybernetic thought that the decision 
itself may bring about sufficient change to warrant reconsideration. To 
intelligently review and revise decisions there is a critical dependency upon 
information generated by the original decision. This has been termed 
“feedback.” It should further be noted that many outmoded policies are 
based on conditions or facts which no longer obtain. A method of quantifying 
the costs of maintaining treditionally accepted policies has been advanced to 


demonstrate that many policies are inappropriate in the present socio-economic 


Cltamee . © 





“Norbert Weiner, The Human Use of Human Beings: Cybernetics and 
Society (New York: Doubleday and Co., 1954), p. 20. 


OMelvin Ashen, “Price Tags for Business Policies," Harvard Business 
Review, (January/February, 1960), pp. 71-78. 
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A third theory of decision making gives primary attention to the 
social context in which decisions are made.’ The word "behavior" in each of 
the steps of the decision-making process indicates the psychological flavor 
of the process. 
i. Awareness of behavior alternatives. 
2. Definition of behavior alternatives. 
3. Evaluation of behavior alternatives.¢ 
These steps are somewhat similar to those previously noted in Chapter I, unacr 
Contributions of Selected Disciplines and also set forth under the first minor 
premise of Litchfield. Although a first step titled "problem" or "issue" 
is not suppiied, Tannenbaum states in his discussion that the decision-making 
process is initiated by stimuli, internal or external to the individual which 
channel his attention in definite directions. Quite often these stimuli are 
accidental or arbitrary in nature and to this extent the individual's 
behavior is not rational. A further distinction is that there are definite 
limitations to vational behavior. 
These limits stem from the individual's lack of knowledge 
with respect to the existence of behavior alternatives and the 
consequences that will follow from them both from the subjective 
processes which are necessarily involved in defining aiternatives 
when uncertainty is present, from time limitations, and from the 
psychological difficulties involved in holding alternatives and 
their consequences in focus preparatory to making a decision. 
The social context of decision-making behavior takes into account the 


influence of decisions on subordinates. Hierarchal decisions serve to improve 


the rationality of the behavior of subordinates for crganicational purposes 





Robert Tannenbaum, ‘Managerial Decision-Making,'' The Journal of 
Business, XXIII, 1 (1950), pp. 22-39, 


SIbid., pp. 24-25. 
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9Ibid., p. 24, underlining supplied. 





| = 
7... _ 
ad eS vr =] 
: 1 
=r 
oe 


36 
in a number of ways. 

1. Decisions which define enterprise purposes enable the members of 
a group to in turn make decisions with regard to the organization's goals 
rather than their own individual and personal ends, Training is used to teach 
organizational purposes; incentives are used to obtain acceptance of these 
purposes; supervision is used to insure that these purposes guide individual 
decisions. 

2. Supervisors establish the criterion of rationality to guide 
subordinates in making choices. This criterion requires that optimal choices 
be made in order to maximize results at a given cost or to attain given 
results at the lowest cost. 

3. Managers decide the types of specialization to be utilized in an 
Organization and in so doing establish limits on the activity of the 
individuals filling particular positions. 

4, The establishment of formal lines of authority permits che 
subordinate to know definitely from whom he reccives decisions made to affect 
his behavior. 

5. Superiors impose restraints on the general activity of subordinates 
which limit the number of available alternatives from which a subordinate 
must choose. 

G. Superiors may be the primary source of information regarding 
alternatives and the consequences of specific behavior alternatives. 

7. By setting deadlines superiors direct the attention of 


subordinates to particular problems and initiate the decision-making process. 
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8. Through formal and informal communications the superior may 
specify the behavior responses of subordinates on a designated subject. Here 
the subordinate need not make any decisions: just follow orders, 

Since nearly every person has a boss, executives and top level 
managers are subject to many of the same types of behavior restrictions as 
they have placed on their subordinates. In addition, the boundaries of a 
manacer's decision-making authority are set by the acceptance of such 
authority by those whose behavior is affected. While this concept may be 
cifficult to accept at first glance, it receives more credence today then 
other theories of the sources of managerial authority. 

Many individuals and groups, external to an organization, subject 
managers to their authority. The principal ones which impinge upon the 


manacer's authority and consequently have an effect on his behavior are: 


Govermment agencies: local, state, and federal. 

Parties to contracts with management. 

Monopolistic and monopsonistic economic groups. 

Arbitrators. 

Cartels, trade associations, amd other business associations. 
The general social ordex, 
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it is not practicable to reproduce here all the concepts and 
explanations which the authors of the three previous decision theories have 
advanced. The central theme of each of these theories has, however, been 
extracted or quoted. While exact identification of these theories in terns 
of period is a difficult undertaking, it will be noted that the first theory 


contains elements of the older normative theorles in its reference to logical 








Otmid., p. 37. 
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process. The second theory may be more accurately labeled as a product of 
the field of administrative science. This field is characterized by: (1) its 
orientation toward sociology, social psycnology and the social sciences 
“proper; and (2) a concern for the bread application of theories and methods 
of the social sciences to the problems of organization. The third theory is 
more representative of the combination of both how men should and actually 
do choose. In it the criterion of rationality is directed toward optimal 


choice. 


Hypotheses 


Various disciplines and interdisciplinary efforts have offered 
numerous theories and hypotheses of decision-making. Having reviewed several 
theories of decision-making, it is appropriate at this juncture to look at 
some of the hypotheses which have been expressed about various phases of the 
problem-solving and decision-making processes. Aithough these hypotheses are 
more tentative in nature than the theories, they do stimulate additional 
thought and provide some basis for the prolific forms of decision-making 
methodolcsy. 

A central hypothesis of the theory of problem solving is that: 

In solving problems, human thinking is governed by programs 

that organize myriads of simple information processes--or symbol 
manipulating responses if you like--into orderly, complex 
sequences that are responsive to and adaptive to the task 


environment and the clues that are extracted from that 
enviroment as the sequences unfold. 








11 csmon, The New Science of Manacement Decision, p. 25. 
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39 
While this statement is not intended to assert any resemblance between the 
human brain and a computer, there is a foundation provided for a computer to 
Similate humen processes. Programs have been written which encompass 
elementary information processes, It is held, therefore, that there is no 
secret to problem solving because the complex structures of familiar simple 
elements can be simulated. 
A socond somewhat related hypothesis is that: 
Problem solving proceeds by erecting goals, detecting 
differences between the present situation and goal, finding 
in memory or by search tools or processes that are relevant 
to reducing differences of these particular kinds, and 
epplying these tools or premises. 
This hypothesis is based on the work of Simon and the general problem solver 
program which was described in Chapter I. 
The limits cof rationality derive from the inability of 
the human mind to bring to bear upon a single decision all the 
aspects of value, itnowledge, and behavior that would be relevant. 
The pattern of human choice is often more nearly a stimulus- 
response pattern than a choice among alternatives. 
This hypothesis supplements the basic idea of acceptable choice rather than 
optimal choice. It further suggests that individual limitations may be 
overcome by having many people participate in the decision process. The 
great use of committees, boards and councils attests to the efforts of 
organizations to utilize specialized skills and diverse sources of information 


and experience in decision making. Because of the limitations of those on 


whom the decision rests, most information must be summarized. This process 





l2tpid., p. 27. 


lherbert A. Simon, Administrative Behavior (New York: The Macmillan 
Gow, 1951), p. 108. 
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40 
brings significant data to che decision maker, but on the other hand tends 
to £ilter out much information which may be essential to proper understanding. 
Group decision brings divergent views which must be reconciled. At times 
attempts at reconciliation generate disputes, power struggles, and even 
breakdowns of the decision-making process, 
The amount of search decreases with satisfaction, and 


clearly, if little search is going on, there is a strong 
tendency to persist in utilisation of existing alternatives. 


14 
There is a basic economic thought of diminishing utility and the psycholozical 
phenomenon of resistance to chance hidden in this statement. Where a decision 
maker finds that all of his alternatives are not on a basis which permits 
comparison in order to choose the one which is preferable, or the consequences 
of each cannot be predicted, or the alternatives are otherwise unacceptable, 
then difficulty will be experienced in making a choice. In the case of 
uncertainty it is hypothesised that the first move will be to obtain more 
information about associated consequences. If this is not successful, then 
a search will be started for additional alternatives. Where the search 
fails to turn up an acceptable alternative, then less desirable alternatives 
may have to be accepted. In instances where the alternatives cannot be 
compared, the choice may depend on the decision maker's arbitrary responses 
and his sensitivity to the order in which the alternatives were examined. 

The possibilities for explaining decision-making behavior 


vary from the model of economic man who is highly rational, 
to a model called "heroic man.''*? 





lémorris, p. 461. 


l3tpid., p. 463. 
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41 
"Heroic man'' may be the motivator of saints and soldiers. His ethic calls 
for action without calculation of the costs or consequences. One of the 
types which falls in the middle ground of limited rationality is 
"satisficing nan, "46 This type is described as being concerned with whether 
a program is feasible and yields enough rather than if it is maximal. This 
view is understandable when considered in the limited rationality concept 
where man operates under conditions of incomplete information regarding his 
environment and his goals. "Timid man” and “bold man" are two additional 
types in the range that are distinguished by their relation to an 
organization, lL? With the tendency of modern organizations to expand formal 
controls, “timid man'' finds comfort and safety for his decisions in 
regulations, instructions, and standard operating procedures. ‘Bold man," 
on the other hand, used the “book" as a guide and favors creative responses 
in order to short-cut problems. He relies to a great extent on his 


experience and professional judgment. 
oummary 


Decision theories may be categorized as normative, descriptive or 
optimal. The older theories stemmed from philosophy and emphasized logical 
thousht processes. The descriptive theories of psychology, social psychology 
and sociology lay stress on the limits of rationality and the shortcomings of 


man's mind and knowledge of his environment and goals. Contemporary decision 


l@simon, Administrative Behavior, p. 47. 


l/peitcel, Bp. 28. 
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theory is seeking eptimal choice. Its development hac been fostered by newer 
analytical techniques and the computer. Portions of tiree decision theories 
were presented, 

iypotheses, although more tentative and less complete then theories, 
have been developed to explain how man solves probleas. They provide useful 
ideas of things and relationships to lock for im decision-making situations. 
The poosibilities for explaining decision-making behavior range from 
‘economic man’ to “heroic man." In the middle range of rationality are 
“seatisficines man," “timid man,” and “bold man.” 

Decision theories and hypotheses provide a framework for the many 
decision=making methodologies which have been devised. These vill be 


considered in the meat chapter. 
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CHAPTER IV 


DECISION MAKING METHODS 


The literature on decision making is replete with forms, check lists 
and schemes which often have been developed from the previously mentioned 
theories and hypotheses. Nearly every author provides one which is designed 
not only to aic decision making as the particular author secs it, but also to 
elaborate on some aSpect which he believes has been neglected. The fault 
with most of these forms is that they are often applied mechanically and by 
rote. Methods should be viewed as aids not ends in the decision-making 
process. Their place, and their limitations, may then be better understood. 

Probably the first and simplest form of a decision-making method 
was furnished by Dewey. He offered only three stages: 

What is the problen: 

What are the alternatives? 

Which alternative is best?! 

One of the most elaborate methods contains nine stages: 

1. OBSERVATION: 

Assembling and analyzing your facts, eliminating 
opinions and impressions. 

2. DEFINITICN: 

Defining your basic problems. 


3. PREPARATION: 
Gathering other pertinent data. 


tpowey, How We Think, Chapter 3. 
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4, ANALYSIS: 
Breaking down the relevant material. 
5. IDEATION: 
Piling up alternatives by way of ideas. 
6. INCUBATION: 
Letting up, to invite illumination. 
7. SYNTHESIS: 
Putting the pieces together. 
&. EVALUATION: 
Judging the resultant ideas. 
9. DEVELOPMENT: “ 
Planning the implementation of those ideas.“ 


For the purposes of this paper, and because there is much duplication 
and overlapping between many of the stages of the various decision-making 
methods, the stages of problem definition, data gathering, alternatives, 
evaluation of alternatives, and selection of a course of action will be 
discussed. This is done as a matter of convenience since it is obvious that 


these stages could be compressed or expanded to suit an individual's desires. 


Problem Definition 


Problem definition may have many facets depending upon circumstances, 
conditions and the type of problem being considered. Its importance as more 
than just a starting point has been indicated as foilows: 


The eplit views of the Joint Chiefs of Staff are usually 
the target for most of the criticism directed at our defective 
stratecy making. Actually, these splits are in the main symptoms 
of an ailment, not the ailment itself. They are most often 
specific cases arising from more fundamental issues which lie in 
the background of the day-to-day divergencies of the Joint Chicfs. 
Until a Secretary of Defense requires the Chiefs to identify the 
basic divergencies and to present them to him for decision, it 
will never be possible to avoid splits or rise above piecemeal 





Zee H. Bristol, Jr., "The Creative Approach--Definition, Preparation 
and Analysis’ (Fort Belvoir, Virginia: United States Army Management School, 
1961), p. 49. A talk given in the Military Problem-Solving Seminar. 
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action in putting the Defense house in order. 


This statement reaches to the heart of problem cefinition: identification. 
A problem must be identified, not by its symptoms but by its causes. In this 
regard, Drucker has stated that symptematic diagnosis--the method used by 
most managerSe-is no solution. * Instead he indicates that more time should 
be spent on problem definition, and that this is begun by finding the "critical 
factor," 
This is the element (or elements) in the situation that 
has to be changed before anything else can be changed, moved, 
acted upon.~ 
Isolation of the critical factor employs two subsidiary approaches from the 
principle of “virtual motion." The first approach assumes that nothing will 
change and asks: What will happen in time? The other approach projects 
backware and asks: What, that could have been done or left undone at the 
time this problem first appeared, would have materially affected the present 
Situation? A second step in this view of problem definition is to determine 
the conditions for the solution in terms of organizational objectives. This 
necessitates not only a knowledge of the objectives or goals of a business 
but their prior cstablishment. 
The words goals, objectives and purposes are used in this paper to 


indicate organizational raison d'etre. Because of their importance to the 





SMaxwell D, Taylor, The Uncertain Trumpet (New York: Harper and 
Brothers Publishers, 1960), p. 116. 


“prucker, The Practice of Manacement,p. 354. 





"Ipid., p. 354. 
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entire process of decision making, they will be discussed as they affect the 
various stages of the process. One author has underlined the importance of 
goals to our nation by statine: 

We must understand the goals to which we as a nation 

aspire or we will not be able to create the reSources to serve 

these goals. 
This statement points to the fact that efforts must be channeled in established 
directions if we are to solve vital problens, ? Objectives serve to set the 
Eramework within which a problem is viewed. It is conceivable that two 
organizations with opposed objectives not only would react differently to the 
same conditions, but would take opposed views as to whether a problem situation 
existed. Decistons made at any level within an organization should be made 
in such manner as to advance the organization toward its objectives. Where 
objectives are not well established, or are in conflict, there will be 
differing views as to the seriousness of a problem situation. For the firm 
interested in making a profit, the secondary questions of immediate profit, 
long-run profit or a continuing rate of profit arise. 

Before a problem can be defined, there must be an awareness of a 
problem situation. It has been characterized as problem sensitivity. It may 
be the difference between the successful executive and the "muddler." 

Problem sensitivity is included in a larger stage which Simon has termed 


“intelligence activity." He refers to it as finding occasions for making a 





GJames M. Gavin, War and Peace in the Space Age (New York: Harper and 
Brothers Publishers, 1958), Chapter 7. 


one method of determining whether a basic problem has been isolated 
is to ask the question: Why? The answer should lead toward a particular 
objective. 


Ssimon, The New Science of Management Decision, p. 2. 
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47 
decision and states that executives spend a large fraction of their tine 
surveying the economic, technical, political, and social environment to 
identify new conditions that call for new actions. 

Finally it should be recognized that all problems do not require 
decisions. Drucker hes suggested that effectiveness is hampered by spending 
time on unproductive decisions.? He cites the example of status conflicts 
where there is no right decision. In such instances it would seem unwise to 
attempt any detailed problem definition. Further, it should be noted that a 
problem requires solution only when there is a demand for a changed situation 
or resistance against threatened change. 

A bridge to the next stage of data gathering is provided by Tead: 

One has to identify carefully the problem to be solved. 


One has to become steeped in all the factual data and their 
implications. 


Date Gatherin 


This stage in the decision-making process may be the most expensive 
and time consuming. It is for this reason that many problems become stailed 
at this stage. Where it is obvious that the costs of collecting data will far 
exceed the benefits of a right decision or the disadvantages attendant to a 
wrong decision, prudence would dictate that a minimum of information should be 


assembled and a decision made accordingly. 





2Peter Drucker, “How to Become an Effective Executive,” Nation's 
Business (April, 1961). 


l0Ordway Tead, The Act of Leadership (New York: McGraw-Hill Book Co., 
1965), p. 1532. 
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Geurces of data may be clasaified as interurzl and oxtermel. Gome of 
the chaxdard amd useful sources of internal data ove: 

1, Accounting records and reports. 

2, alee records, involces and sabeqaen's veports. 

5. Pveduction control records. 

4, Material control and inventory records. 

5 tmality canivol records. 

&. Shigpine depactaent records. 

7. Receiving reports. 

S$. Menasgeaent engineering and time study reperts ead stamlards. 

o. Perammel records, 

LO, Resorts and recerds cf meetings of comaittees, boards and other 
POURS. 

in using amy of the abeve veports or records certain questions should 
be ached to ascertain cha validicy and usefulness of the data: 

i. Ave conditiow ueler which the data were reeorded cleariy 
wumlerstood? Productivity during a peciod when a mney product is Dtroduced 
mey differ mavhodly after production has been undexway for seme time, 

2, Gan a sample of tie inforeation be wend mother than a c@enlete 
ginuly cf all avnilabie data? 

3. Ff date are oor evtilablin, cam a system for racording 


im the fature be ectablished? 





4, Ave the date being go ag to achiove something Like ¢ 


masonavie Ualance botwmen sterage coat and retrieval cout or eecess time? 
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S. <2 Che aeet iiberese lum ls wet ave@lidble, Le tite wom way ol 
Quferecias, frap it vdeo te eyeiiabial 
The force, queccivcm eaves eilifel amalged. fo celecting powtinese 
infloemer ion, Where @ sample of data are S@lacted, thwmwe should be valor at 
cweeiom @c im 8 powbebiilty oaemde in erder thet che cweplimy oeror amy te 
geeticcet, Sevaliishing « aystea for vewrling dats ould le dome enly weet 
Riese would be @ woe] ass) dntgmeiue adcd. 

Vuteomel goarces of inflomentios ace cleoe owtsido the perriey of tle 
Ghygmiieesion requiring the deta. These eourced abe too cemezes to ment Loe 
tut tay ke classified as fellows: 

2. Mebiiebed infeenstien, Tovks, periidiieais, coporta, technical 
Giveeteries, trade Journals, state and federal soverment publicat ice 
ewellable om fequect. «mplia, cudtemera, banks, 
univerdicios, goverment agencies, Chambers of Commecce, and cm competitors. 
ougmnination oc by using eutside ausiotanen. 2t ls axpensive and not always 











Seveleping eltamuacive cmiraec of aetige iv not an cesy cath. Many 
fieeters apeount for veotrtectowt om this effort te che demrteeme of finding 
Gewotely Lontued Wp iaderideal cx collective veaistance mo cueng Wy cho 
dectinicn cokers cmalcing Cee ceslition ox cp somivesot. (ere theve ae 
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pemeuree of tim ane other detim om the dacteiom aula, is is igno lilaly 
Clas a eccomalwe List of alieoneiives will be prepered. Mell coteblishe! and 
ecsegtm gelicies oftes: doweecall any tlemght of other altevastives. Ancélve 
Secor “ie. overetes ac «a commtraiat on altownekives is iwwesomemt. Where 
funds NEVO wen committed os etpamled for a pwojocs, it is difficeic, anc 
oceans lptacticabic, to oomelear an alterumiige which will wake 4 prevsons 
Geintoo look bad, 
Yest tome decisioe enking, ubethar organimt bound or 

iwlivideal, ju concerned with the dlecevery ae! velection ef 

cetiefoeecry aleesastbves; only in eweantioanl sasten ia Is 

Gaageracd with she diseavery anl seloctica of aptinnl 

slivers tves. +2 
Gate ig-ptiesic is eapperted by wamy af the reawens Listed aleve. 

Ex it is gwented chet on memy beoteamens om active search for 

i@ valeod. Ome euthor offera tum meineioles in encom: 
~ Cost imum seaceh umkil the wmasginal coet of disceyeriag 
Lewwel alteroaiive 44 greacer thea the marginal omnia to 
ie derlwed fron it. 

Ca) Seah caty weil om vemmnste Ry 
ts acceptable, This ofmply requires a ceteralnetion of 
dammmatiniias of as sooeptabie alternat Luc ae 
Tee fiest princinle lacks direct e@yplicecion, Lf oprginel coste vem romilly 
meacurad, the coumomishs’ theories of mavpiaal costes wosld have bees found to 
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Ltureio, ih. . De: 73-70. 


CT Tf oe e...<—s & & aumee « _*: = & eae 


ee en fe oe oe ee 





Sw) eee me 
— lliniiindoags ~ 





f ———_ ei ii a a | “te P 
J a = ee 7 
, : 
7 
; 
; = a a 
} | 
' -_ “=e eee = «2 ea 
i ; a ie ge 
- - Ne ee = 
heal 





51 

of Gicweery. The enue! priacyle pavides Litie eo Ge poe 
Oiietbee. Fe demo rweypitice aqectflemeiom «f a acemeahle elrurancive 

Nani cts hey eyes tlm tee dete euttices lame: a Letues ia of we Me ds 
LO0iagy ee, 5h Git Lek De aly Geert bu the ore of peneel ey 
het Se Socket ester syouid ppesd As mel Ct aed Soop, ot he fom age 
Pepiver iets the oeobiem sed poeta with aieting onelitiow anf 

— Cale 64 gerne 2 eekies (ow ming fhonge: chveugi. 

Tae meted: Sea alteetar bee cam ba coewlhekns Ly 4 oebe oe Gemma. 
it op  syotemitia in tena of 2 plam fer loved getdap various asus af 
tefeaatis: ce ic wey le nado, a Che antamt of coeindng aleee Foe 
igen ien. Commi thinkin, «2: ¢ new of {ltetlae altecnettves as huww 
peemdvdec premicem: @ncomidon Dee @ sumees of grace. 4 dh ce burt aed 
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weually ue pam, bet ny waco) an underQhandiang of ihc 
re (Come ae Ce ilbecace! ” pelea af &y, ware , BAR ots 
eligeoml © od comiaih ive ah Abbey fk uaeety eave.** 


An operative detinitica «ff the cesacive tiilmking proceag is: 


Creative thinking te the prowezes of bringing a problem befere 
ome’ wirwl clearig ac oy imegiiadiag, vieuelining, m@appecing, musing, 
vonvemplacing, of the like. aga then opipiaenting #f Laventiing aa 
ie, clmuaph. realisation, ox pate slong, mew GY Lance i ones 
idee. It involves athdy am: velleqcion water than acu bern. 


oan of the comoideracions bagvetant to the crumtive thinking provewe 
gue tie. an ides comslece of Knows elamenta and teak the emevet of oweetivisy 
ie curiopity agout the universe. A poediive atticudes tweard complete feoodam 


wf idee ia cxualiy dmporsamt wand bas been etvagsed ly merous outlines. 


“Fr 
Oepoun eefervs ty Lt as the “defeumenr of palm prinwiple. EG 


ee tachmduss for otdiemiating the caarch for aliermatives is to use 
a feo of velfwieterrogation. It is similiar i sso tenpects te the typed Of 
yecwiions meked by mumigcsont cugloeare aml industrial eagineers for work 
@impiifiontion. The tecleiqua comaists of che Ecliowing questions: 


PUT TG A UORS: Wee wars ta wor &c 16? ther oseh 
tS guclifiad? 

AMSET: Whe alee if ifm tivis? Wheat other idem Cees thas 
suggest? Boet peat older pavailel? What coum I «spy! Weowt 
wile Z mmbate? 

MOY? Hee swdekt (el.) Change fweming. Selec, moti, 
eeu uder fui. shape: Other champes? 

MAGNIFY? diac co ad@? Mace cine’ wweter fregidacy? 
Strung? ay corr ba, ThixkKer? oun veluai Diue 
ARGCE EAS : Qupiigeate? Mealtipig? Eeacpemeen? 

ENUY? «Whee ro aubtract? Beant Les t Condens of Misdeatwre? 
Lew’ Seevter? hightes’ dele’ Stveenl ine! Spaile wis? 
Vanier staca? 


RRL SIA CE BALA SILI OA AINE PETA OR NA MEH IB RAAT en IO ERE BS SIRE AE Ec BHR URI LDR IGA AA I ERE BGO, ITI: AI ip A TEE YMA Pt TRG e AAO EES MOO NPR CEPR AR I ASO hcp SIR il eS ERP te 


Richacd D. =_4 =, Pers | 


iSguha PF. Mec. “The Creative sinking Process, ~ 
Medes, Vol. MEL, Be. * (Pebremry 1955), p. & 















Saiom F. bom “Priwdplee and Pruseduce: 
Motes. Thvelommernts 7 Ftd Crrmenc dane Problem Sot Lying, Se 
Vivgiske, U. 5. Aagy Manegement deleok, 106) p. 14. 











o>] > . — 
nS en dle ce oh cle jj ——~ -.. 
—— 


—_ 
aamteG=<4«e= € © aes ¢ = 


As 


eo eoaaRn oO — «+ or 





53 


SURSTITUIE? Whe else instead? Wheat elee iustead? Other 
ingvediomt? Gther material? Other process? Other powar? 
Others place? Other approach? Other tene of voice? 

PEARBANGE? Interchange components? Uther pattern? Gcther 
layout? Other sequence? Traaepose cauae anc effect! Change 
pees?’ Change schedule? 

AVE RGR 7 Vieipese ooaitive and negative? iow about 
opposites? Turn it backwards? Turn it upside down? UMPC SE 
woles? Chenge shoes? Turn tables? Turn other cheek? 





COMGING? Gow about a tk a glioy, an assortment, an 
ensenbie? mr | ss wniisc? Conbdme purposes? Combine appeals? 


Combine ideas?*? 

Group techaiques for discovering alternatives include “brainateraing’ 
and “lags geoups "25 "Srainstomadag’ lends itself to problems of product 
develomaent cr imevovemont, The purpose ds ¢o craste a mood for the free 
flow of ideas. The rules of “bralactommiag’ ave: (a) “judicial thinking” ts 
met permitced, (5) suggections are encouraged and nene are tegarded aa being 
vidienlous, (2} a great quentity of euggections ere desired on the prenice 
that quantity breeds quality and the bess ideas seldom come first. Advocates 
of "brainstorming" telieve that the group process produces wore ideas then 
individoais working alone singe each idea etpressed may suggest a similar or 
related idea to awerher pergen. 

"Suge prouse" beve been found effective for large groups of 40 or 
mete who are attempting to discuss a complex problen, Im order te get the 
benefit of everyone's ideas ad to promote participation, the large groug is 
broken into email geewnss mot exceeding eight members. Each of the “burs 


groupe’ is given a limited specific question, which is a part of the larger 








Latex Gaborn, fon) ies 
1933), e. 284. 


» (New York: Cherles Seribner's Sons, 








‘Steainstomsing” is e technique tmvented by Alex Osborn and described 
siiec Tmamcingtion, “Buscn genus” were originally «pre by . bund 
| Philips. Hipe ds Donald eam, “Reoork on Edaension 66," Adelt Bdecs 
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pyoklem, *o sonstder, At che end of abuut ton Glimtes a opekesenr doniqnaced 
by each of the “bum sroups" reperte on the queatben to the eative meeting, 
Cae of the prime values of this methed ie thar cach participant is requiced 
c& give special eitenticn ts a phase of the complex preblem ant te comnit 


hismelf orally. 





Tee “selentific method’ of Leoking at ealtermatives is to apply seme 
neawcrement of value to the preciccad outcomes. In so doing the cuteomes or 
comemguences may then be evaluared in temne of the extent to which they 
advaeriee mm orgenivation toward its cajectives. This, as hes been previously 
wvted, met only requires that objectives be formulated aad published bet that 
@ eeletive raninice be atelmmad to then, 

Value megqecteer:. .. outoomes in evalvating alternatives requires mire 
amalytical effvs. chan any other onase of the decision-making process. Cne 
of the mose ciffieuls problems, vhich ls moc slewye cusmountable, is thet 
some aiternetives de mot Weave a common basis for eaemerison, The decision 
makes way then find himself facing obtuse cholees ulmiiar to these posed by 
the fseetious question: “Would gos rether walk to work or buy your lunch?” 
Besiaess orgenizatiuns umaily eveluate outcomes im coset or profit temas 
based on niatorical accounting dete and ita projection, However, ali 
alternatives cannot be precisely evaluated in these terms, particolarly where 
alternetives which affecr objectives such es pos will, fob satisfaction, 


eatery, and ether intangibles are concerned, The cltimate aim of the auelyset 
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ia, @rvertieclers, to uevelep objeccive moeuheds of evalwating intangibles. In 
this ecwgard, ome asther says: 
tae teader Should bo warned that thie ie act only the most 
impertant part ef the analyete of decision, but also the moet 
céiffioult aad most primitive vith waepert to sclenrific 
ceveloment., Tmdeed, some people believe that science can 
eaves melee much of 2 ownbedtation to the proebles, while others 
@tronugiy cisagres. 
in one study ok a muaimess deciuion it was found thet the evaluation 
of alternatives is a crude process. 79 in swan sliuations a choice was wade 
betoman competing aiternetives vhile in others it wae a matter of secepting 
oz vejecting 2 oingle course of action. Some choices were made om the baste 


ef relative oosts and savings while m:deequent related choices vere based 





entirely on mommonetary criteria. Jk. gvaluating convequencas, attention 
geemed to focus on the feasivlilty of alternatives where feasibility ment: 
{1} Te the monevr auniinble for the gitermeativel (2) se it clearly better 
cla the emt 0 4 ets 

the Litecature on decision meking is genezally rather vague on methods 
of evaluating alternatives. Im mere reeent years it has been customary to 
stete ther evaluation is epcisted by wetheds and techmiques such as economic 
fermcasting, market projectiens, linear progrmaing and game theory. “> One 
method of peighing the alternatives imvolves six steps. Teen ara: 











Pie Lesd H, MeKeaa, Bf lglency. dot Goveriy 


Drsure MN. Uvyorn, dovbert A, i =< sore 3. Trev, 
“Opecrvetion of a Business Decision,” Jz | , : pane, & (1956), 
py 237 ~ 248. 

oie newex analytical t 
discussa in Chagter VI. 
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1, Unmoover the premides gemaanme to wach alternative. (Prmaiser are 
deliogd as utataments containing a deacription of both cause at resuit which 
eave Geese! pertinent to the alternative being examined.) 

2. seperate the premises pertaining to each alternative according tw 
whether they poiut to a deatirable or umlesirable effect in achieving stated 
BORLS . 

3, Gaeek the validity of what would occur in cage an alternative were 
adopted. This involves detewmiaing waether the validity la measured by a 
factual convecteristic, an objective or agreed unon measuring rod; or tw a 
value characteriitic, which is 2 subjective and personal standard. 

& Tear the validity of the caliant promises. 

5. Weigh the premises pertaining to each alternative with a view 
teward etrcertaining which ones will have the greatest impact on deaired goals. 
G6. Setemaine which alternative will provide the greatest total 

a@ement. of vented results and che least anwunt of umanted resultes,“2 

Theee sin steps orovide a oere rational amthed of evaluating elterneatives than 
judgement beaed on experience. Whether they will Lead to proper evabliation 
may devend upon the degrec of uncertainty imvcived im cach alternative end tre 
eoalative woights or renkings thet ave assigned. Evaluation way be caased up 
by the statement: 

Decision making faplies that there are aitermacive actions. 

in fact to meke mo decieion in e decision in ineelf, ... 
The probable outcome of avy decision usually receives smch 
consideration. An attempt is made to predict consequences and 


then make the decision that apparently —we in the events 
thet are judged best for the orgeniaati 





22 3enes, Tyan 


*Seercoll L. shartle, Tumeus 
Ciiifs, New Jersey: Prentice-fall, 










in {Englewood 


—— 





Saka wiap in Uke paocess popularly recelwes the mout attention beaauc 
it 49 the finel moment fin the decision-making process. It is the step, 
however, on tuhich the meet amount of time is coquired if the previous ateps 
have been proveriy performed. 

When an executive makes a decision, there ere usually a variety of 
eourses of action avatlobie te hin. Towever, othera in an orgemivation have 
mado decisions which influence the arnilehle courses of action, Ofser this 
ecenes to the point thet the decision meker hes only ome logiesl course of 
Geciaion. The question then arises: Wie has made the dacisien? This concern 

vVolce:d mamy years ago: 

we mach goes to contribute to emeeutive decisions before the 

past which the emecutive head takes in thea, which is indeed 
oometines merely the effielal promeipation of e decision, that 
the comteption of finai authority fa losing ite forse in the 
present orgenizarion of business, + 

aod similarly: 

An executive decision io @ moment in e procese. The growth 

of @ decision, the accumulation of euthority, mot the fiual step, 
is whet we meed most te atuady. 25 

The executive or manager deas of couree have the right to Say yes or 

mo to any proposed altermative. This imvelves wore than appears at first 


gianese, particularily witen it is realised then: 





“Rare P, Follett, "The Illusion of Final Authority,” a peper 


presented ma r~| Pellets et a meeting of the "Taylor Seciety" (oow the 
Seciaty Kdvencement of Management) in New York, December 10, 1926. 
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The £ine art of ouecutive decision opusistcs in not deciding 
questions that are mt now pertinent, in aot deciding prematurely, 
in not making decisions that cammot be TARO effiestive, and in not 
making decisions that others should make.*° 
This statement suggests that decisions are not alweys made logically on cold 
facts gad pure reasoning. A Gimdlac view has statec that meong the other 
factews which must be considered are: the personal desizes and goals of 
eubordinates, the conflict ef personal and company gcals, timing, and the 
knowledce of when to be prompt amd when to be deliberate. This view further 
states that an executive must take risks courageously, without evasion, and 
decide vhat comiderations are the mast inporcant.*! 
while cational decision making may be sought, the selection of a 
course ef action remains much of an art. 
it sheuld be further motod thet the stens in decision making ara not 
always followed in the sequence in which they have been presented. There is 
often much bachetraching and, dependiag on the situation, certain of the 


beginning and intermediate steps may receive no consideration whatsoever. 


Summary 


Various decision methods containiag from three to ning or mere stages 
have been deviced. <All of the methods contein the bacie ctages of problem 
definition, alternatives, and evaluation of alternatives. In this paper a 
second scate of cata gathering and a final ctage of selection of a course of 


ection heve boon diecussed in addizien to the taree primary stages. 


20narnard, rive, p. 192. 





2lpexrin Stryker, "How an Executive Makes Ub His Mind,” Fortune 
(april, 1565), Pe 134. 
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Uojectives, purposes or goals must be kept in mind when applying a decisica 
method. Objectives are particularly imperzant to the framing of problem 
definition and the congideration of alternatives. 

in amy decision method it aheuld be remembered that methodology 
Should wot be utiliued mechanically or by rote. DBecision methods are aids 
mot emis to facilitate thinking a problem through to a decision. In problem 
definition ic is important to seek the cause of a problem rather than deal 
with a Sywpten. Asking the question “why? eften helps to determine whether 
& problem has heen isclated so that the problem solution will lead toward 
Sttaiement of an objective. he second stage, date gathering, ic perheps the 
moGt time cansuming and oxpensive step in the decision process. Prebability 
sapling is a uselul cool in proviciag meaningful statletics which describe 
charecteristies of a problem et leaser costs. An understending of creativity 
will spend the search for alternatives, the third stage. come of the 
techniques used in finding alternatives ere check-lists, “brainstorming and 
“puae groups.” The fourth stage, evaluation of altermatives, is the most 
difficult: anmlytical step. An adequate mcthod of comparing altersatives 
waic. imvoive intangibies hes net been discovered. Part of the difficulty 
stems from organisational imabliitcy prectscly to establish objectives amd to 
éetermine their relative precedence in particular problems. in evaluating 
alternatives an effort should be made to differentiate "fact" and “value” 
considerations. Selection of a course of action, the fifth ctace, 46 the 
least time conguming act. Its practice, however, is more of an art than a 


actencs. 
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CUAVTER ¥ 


GAoe DECISION MARIOG 


Thera have boon previous refereness to croup deuleion making 





ef the greup techniques which may be appdied. in general, however, previous 
ouciery sisces sveat importance on wise grow decisicas, It ie important to 





ocigion making by individuals. Our cemocratic 


wersieud then how the federal goevovement end busiwese and industry make 





secislons in the croup oavivomaant. 

Group meangement hes increaged trememdowsly siuce che 1900'u. It has 
been oxplaiond ad fsllows: 

AS Soom a5 @ manager 15 Ferced by the growth of his company, 

the veriety or complaxisy of ita uroducts, or the simple 

ge0 graphic separation of its plants ts egtatlish broad policics, 
Chert high strategy, ant review operations--then che manager 
finds iivuself in conference vith hls peers.) 

Gcyemimations are the angwuer for probleed too complemn to be homdled 
by Gre individual. This stems fiver the lintited umewry, chert epen of 
aibeahien, and overall physical Limitations ef one pérgon to comsider, decide 
Ge Cemtamicate or a myrled of large od emall problems. Consequently, 
Organieetion by fmerion hes been the basic method te (1) break dam problems 


imtoo camponer: parts, (2) to agolon ciete romewauibility for dealing with the 








' ae Meurer, “Viragement ly Comittee,” Pertuae (April, 1953), 
>. ~p. 3 Te 
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gegmamce co veriows level» an! apectalived unite, and (3) to couwrdinate these 
geparaced efferta in a process of urganinerionel decision and action? 
with the growth of organieations ead tho comlecity of problems it 
Yes boen meceasary to utlliee beards, conneils aml comaittees to accomplish 
foe Geewdination fanction. Discussion, the primary medium of groups, lune 
hee dE Lumst: 
Sisevesion is ee involves a group, invoivea Interaction, 
ig purposeful, awl proceads rystematically. Nombers must accest 
gxowp orlowtetione=concider what is iv che beat interest of ail 


or sest morbers, Merhoda emi eada considerad appropriate axe 3 
getewinmed by the attitudes, values, oad obiectivec of the grap, 





Syoblom eclving diecuruien is a phase of a lerger procees, 


daiiberation. I: way be represented by a continous similar to the one 





Geworilod in the previews chmpter on Decieton Meking ibethods: 

Poebion. 

Mafinitisa., 

faalyotis. 

auggected Alctrnatives. 

Weighing of Alternatives. 

Decision, 
Tie Gelileretion contimson vowld be complese if decigien cavld be reached 
pen eee Goan e This ia wot the case. Et umet be recognized 


Slies S, Gulley, Bigcemede 
Venry Welt er) CA.» 1960}, Be te 


sin: % Pe ia. 
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thet csasommble mon «111 é.i tury 2a tholy peveeption of 3 situation, ite 
6igeilficams, sui soggurte. mietios.* Gece piepeenty of particular 
Qfepetat: bocce ov cumyinomd chat omly Seelc soluciem 16 proper, they Gecom 
givoceiw of theliz canis. d4 chills polit Cisecesiog bar coaees asl uevete 


tamk uf perscading the croup to bie view. This change is one of attitude or 





objaecive, wines the cabater is as longer comeerned «ith the crews efter: to 


wach «@ deciwicn socuptable te mest if mot all of Che guowy 





“Reve ccbate omtars the group-declaiom process, the deliberat lon 
comktiowvwm sien appenmrs a, follacs: 


Preotice 
Mes Rake Lon 





¥ % « a s Sd e 5 e * > * #® 








All disevaslone, Lovevar, ecm noc undertehen bith the perpose ef 
SOeciim on: iametiato decision either by didcuteion or deliberation, In many 
imetams=e Clieuectons serve only co heen tuabere apprised of current 
happenlags, of ty pemic some spectletion of their tepact. In general, 4t 
oy be nce! co promcte situation aenoemess. This cype of discussion La 
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cmmepitiied by 3 descriptions of the toedident's voekly Cabinet smetinges: 


Times Glseusesions, at boet, bring out weelul infomnet Lon 
am coinioss, clarify tle Lacues, and prameteée qorale among the 
roe cxemetives of tla Administration. Almost never do hey 
culmiumte In decisions on policy by mare show of hands. 





& musber of advantages are claimed for group action. It Le 
ty decision when those affeotcad 





stedmed Clust there is a stronger comity 


atative can make a 





hewe perticipated in ite formlation. While a single ex 
decivion, caxvely cam be carsy it out alone, Others must tramelate it ints 
eotho:. This tramglation fe expedcitced, not only Lecama the cirmmstenome 


eee Wackqorowmd comiiderations are better understocd but because those charged 








with iaplaemtaiion ave mere invelved in the deci¢ion. They ave, therefor 
wlualiy were willing to de the neceBsary Werk iavolved in the execution of 
@ Giciaion te wale it ¢ Qeceess. A siudiar view was expresged last fall: 
An, omployee's participation in deciaten maleing awd his 
sig to question cmemen rules ara eivential in creating a 


e@ithier crganination, stated L. A. Petervon, Board Canivaan 
af Cts flevater Company, Mev York, in Deleicial Rela heap 








Tab ioGomeick Miltiple Meanagement Plan is one of the cutdlending 
ehempiag of finding auccesa thruagh the participation of amployees in 
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poards, perticipntion, eponscrakdp, meriterating and fweeway communication 


becw0en, all copleyees gue =atugpieeec. Meany laprvvessenie ant Dbwovellons have 





Wwitec res the plan. 
le is lelieved chant gooupe vsrodece better qnality decisiens than 
individusia workiny seatratelys, Cnpows decisions characterince the operatiom 
cf many large corpersricas, such as General Uctovs. Most of these committoge 
ere composed of spectallots wepresenting different avnas of aowledge along 
With, gemevs! officers “lw repregemk the Gorporation as a whole, Tach presents 
date with opinions and com measeramont. A top aeadstive or the group mast 
then Gert owt the fect and value pramises of the vardioue alternatives and 
@ecide um & particular course of aection.? Group decisiens may also be 
Seuceved by ether wousciderations, sweh e#o: 
(1) eecial influesce ef others in che gtuep 
{3} wotivetion fo e@mplcte a task pA. way Oe 
Cifferest in the praovence of others, 
(3) mecesulty for comemicating may result in "sherpentag 
eet cefining’ af idee, 
(“) Iwdiyldosl orapotals, velag Subjectat to prowesceo of 
Liamwe, eoucesolow, caprouiec and relectiva’ ara thereby 


*Grabined at ebichse as @ cnginemat aap lo-nacenten @ 
the gown product. 














Te. sMeculative abventaget of gro desisioas ere cimilar to those 
ehiek may accome: Sor the telgvier of « decietomel ants. In ene frady the 
ee ee So 





ls sete Vite Dattani tte Catia f* pony 
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information, and motivation account for the behavior of a political unit.1l 
This hypothesis led to the formulation of a number of propositions regarding 
decision making in the U. S. House of Representatives Rules Committee, 12 
These propositions are: 


Proposition 1.1 When the spheres of competence of a 
decisional unit are not explicitly or completely prescribed, 
individual members of the unit are required to interpret their 
competences for themselves. 

Proposition 1.2 When spheres of competence are not clearly 
defined, diverse loyalties compete for an individual's allegiance. 

Propositions 2.1 and 3.1 <A decision maker interprets his 
competence in terms of his information and motivation. 

Proposition 2.2 The greater the prestige of and respect for 
the sender, the greater is the impact of the information on the 
recipient. 

Proposition 2.3 In any organization, an informal 
communications network grows up around the formal structure. 

Proposition 2.4 The less the flow of information from 
System sources, the more reliance will be placed on information 
within the decisional unit. 

Proposition 2.5 The greater the dependence on informaticn 
within the decisional unit, the more relevant is the previous 
experience of the decision maker. 

Proposition 2.6 The shorter the period for decision, the 
less thorough the search for information. 

Proposition 2.7 There is a point beyond which further 
consideration will not yield additional information. 

Proposition 3.2 The values and objectives that guide 
individual decisions in organizations include organizational 
values and objectives. 

Proposition 3.3 The values and objectives that guide an 
individual's decisions in organizations include his previous 
life experience or social background. 

Proposition 3.4 Organizational values and objectives may 
conflict with non-organizational values and objectives. 

Proposition 3.5 Resolution of conflicts between organizational 
and non-organizational values depends on one's estimate of the 
Strength of the competing demands. 





lly. W. Bruck and Burton Sapin, "Decision Making as an Approach to the 
Study of International Politics,” (Princeton, New Jersey, 1954). 


12tames A. Robinson, “Decision Making in the House Rules Committee," 


Administrative Science Quarterly (June, 1955), pp. 473-493. 
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These propeaitions, although besged on a governmental wolitical unir, 
contain soma interesting concepts regarding group decision making. ‘Some of 
the propositicns may seen to be elaboration of the cbvious. liewever, tt has 
eftoen been shown that the ebvious is net ac obvious as was first supposed or 


ther the obviors doos mot agree with tha fects on which the cbvious wes 





acomedc. in these propositions, it eppoars that the individual members of 
the House Bules Comsittea vaceive little instruction and ave subjected te 
various pressures from larger croups within the organisation. Comaunication 
chaaneic are cmmiai ¢o a member's competence, and his strongest motivations 
are te comply with the wishes of his party's leadership. Members are 
influenced by “who sent the infomation and the ‘word* te usually received 
fren the party leadership by informel communications. Where information is 
mot reeoived fron any information chanael, members must rely on their own 
Ompertiences, inferences from similar events, and their cum velues aml 
motivations. This factor of dependence may permit prediction of a menber's 
behavior if eacuch is lox about the member's kackground, education, 
@mperience, attitudes, etc. earings held ever several days revealed that 
there was e point at which mo additional information was cbhtained, only 
Sepetitious questions amd enswers. Ongundendeont values are predominently 
im the area of cooyerativa., A pungent enievanm attributed to the late 
Speaker Jaybura is: “To got along, go alons." In resolving conflicts between 
orgenicational and nonotgeaieational values, survival is valued more then a 


Single vote. 
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67 
\aotluer these peypositicws are completely applleabic te bucingse aul 
isdutry or the mllisecy services need aot be argued awe. They do geovide 
wome indication of the cignificanse cf spherow of competence, informacion ané 


secivation in amin decisions, Ace mich they permit grester insight into tie 


Msdeses of yraip decision making. 

Dee Lacge wources of Veclavles are égaid to eceouml for interaction 
aml the tendencioa of groupe. These are (1) pereonal variables and (2) gooup 
pepertin. amd altuationel variables.’ Personal veriables are: 

{a> The amount of velevant infumnation each person poosewtes aul his 
acoess co poctinent materials. 

(lh) Sach percon's abilicy to reason. 
vig ei:211 in ubing Lenguege amd 





(c) ech pexwon's articulation! 
Cotetnioac ion. 

(4) Bach yersun'y echienl standards. 

(o} The emtemt to which each pergen temds to be dealnaat or submissive, 





Rem of witfiud, tactful or unpact dul. 
Group propertics end cituations!] variables which effect interaction are: 
{a} The type of group. | 
(b} Tae naturt of the sremp's task or eonle. 
(c} Zn time available for the discussion. 
{c) Physical areraageaenta, incleding placement of membows, 
(o> Group nora ur Stamdecds. 
(23 Type of leaderuhip and the extent of group aco@ptance of the 


Lostley, id et i » PP. ai-u2, 











68 
Ail of those personal ami proup properties are variables, Consequently, 
generalities cannot be made about: cyary discussion situation involving every 


type of person. 





Thaeve gre mmerous disadvantases of group deciaion making. ite wee 
@ould therefore be vostricced te situations where thece disadvantages will 


mot be encountered or where pregervations have beon made to minimize these 





diemivantages. Firct, discussion is always time consurring. 
desirous of having hide ‘say.’ ta most cases there exe mo short cuts to avoid 
this scccurrence, and it in often necessary to full and complote understending. 
Darther, many persom: feel they mast make an impression, on their boss or 
ethers, even if they only offer in different form what may heave already been 
eaic. Secoml, discussion ia often wasteful. There are usumliy false sterts 
onc many unproductive explorations. After ouch diseuscion it is sometimes 
discoverad that the group nao no authority to do anything about a particular 
peoblens, or thnt om angwor is neither needed nor desired. Third, discucsion 
c@m after a poiat became a substitute for ection. Calling maetings and 
attending them can become an addiction with some people such thee other duties 
ese severcly megiected., Fourth, discussion can be indecisive. hesponsibility 
fer accion may be Go vanuc that nc ome mecsber can be aingled out ag the cause 
ef the delay. in other situations two opposing views omy split the group te 
tim cetriment of any sort of unity of action. Finally, the group mm be go 


comtituted thet some members will not speak because of social or status 





69 
peesoures and feat of disapproval. Helipfol eriticioms aad velid objections, 
which may come to licht after a plan ig emecuted, are withheld when most 


~ 





tae 


within an exgenization there are various levels of individuals and 
groups who ara ongaged in various stages of the decision-making process. At 
the lower levels, policies ond hishes level instractions enable groups and 
individuals to make decisicns within the frame of veference supplied then. 
Policies ugually are fommleted to provide guidance for repetitive situations 
thet have previously occurred and are Likely to happen agein im the future. 
Where moinprogrameed cituations arise, ic may happen that the problem is passed 
to the hierarctryy of an orgenisetion for decision. 

Chert 1 shoves a widel cycle of organizational operation. The 
upward stenc here of rey information, processed information, professional 
jodgment, advice and vemomendations roughly corressend with those described 


in decision-making methods. Tie 





emecution of a decision. Tt should be noted that the logical starting point 
28 the Situation, However, iafenserion sometimes seveais a situation, action 
im ome situation may cometines create another, etc. Lithin an organization 
the witious steps ere mest often porferaad by Individuals who comprise 


fumetional groups for tha stated purposas. 
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SUAPTOR VI 


ME ANALYTICAL TICRIUULS AND THCGRATICAL APPROACUES 


Tne ney analytical tocimiqgues aut theoretical approaches exeuplify 





practical agplications ef dectaton theory. Most of the new techniques have 
been introdsced isvier the naa: “operations research,’ Some of these 
cackhnigues ere linear preg ing, cueing theory, probabiliny theory, 
eommanieatian thocory, am! poms treary. Providing the principal iopetus behind 


mout o€ these techniques and theories is the glant of this age, the computer. 





Tais chaptey wiil renew the direncths ani wealknouses of these new techniques 
amd their contribitions to decision malcing. 

it was previously observed that deciaions may be programed to the 
extent that they are repetitive, routiae and definite procedures, usually 
policies and higher level (metrections heave baen provided as a frame of 
eefewence. where deciatons are uniqua, moval, or consequential they are 
referred to ac mumyrogremund. Chart 2 contrasts precrammed and nouprog 








decisions in che traditional and modern dacialon-~aaking techniques.’ ‘The chart 
G e@llqacplanatory with the possible eaeeption of “heuristic problem-selving 
tesimiques.” This refersg to discovering low cur mental processes fometion and 
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73 
using the infomation about thesa processes so that we can teach a man or a 
machine whet ke has to netice and how ke has to proceed in order to solve 
probleme relating to various subjects.” An umderstanding of the tyves of 
problems to which operations research is befag applied provides a better 


undorstamding of the utility of this technique. 





Various definitions of operations research axe availabie, One of the 
mere comprehensive definitions states thet the cheracteristics of wperacions 
research are: 


(a) Research on the overall aspects of an actlen wyaten, 
as eppesed to parts. 

(b) Optimization of operations to obtain greater asourance 
of beth chert and lens range advantages for an organisation. 

{eo} Application of the newest celentific methods and 
techniques such as linear programing, game thoory and 
information theory. 

(c) Syathesls and extension of the methods and cechniques 
of the older mantgement sciences. 

{c) Development and use ef aaalytical medels in the manner 
comagn to the basic sciences. 

(£} Design aad use of experimental operations that give an 
jasient into the benavior of actual operations, 

(g) Uee of integrated and creative malt me dash 
research to golve complex operational problens.- 


Tuese characteristics require some additional caplenation. First, 
Gperations are considered ac an entity. “The subject matter studied ts not 
the equiraent used, nor the merale of the participancs aer the physical 


properties of the output; it is the combinarican of these in total, as an 








“A description ¢f some of this work wae wrovided in Chepter I, A 
Joint Gontribution, 

~ 9 “ute 
McCleaky and Florence 
Prege, 1954), p. xi. 
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eqcomnic prvoses.‘*” Thi ecmeept of opevations has led to the “syste 
gppeench.* Yc meme designing the compormncse of 2 spetern amd anking dividual 
Gectabem within it fo the idsht wf the implicacion of theaa decisions for thu 
eyetes ac a wiele.? 

In sowaa of cewemrch, thowe are thoge who feel the “research! te 
nothing mote than tha tuole of systematic, Logical and mathomatical emaiyais 
acd eyntheuts.® Such a definition identifies operations research with the 






ge x 2 : Gam 


applicetives of eclamtific wethed to mamagement probi quomily, it 
would appeac that excect in tle matter of dagrac ead the appliention of 
a@rencol mathematics, Proderick Tayler in his “actemiific management” was 
wGing the sane piiiosepin. A prime differance Im more recent years hec been 
the @eiiecis on the mltidiscinlinery apercach and the contributions of the 
“pelevorial aciences,” | 


in aneiyias the selemific method, expiaanis is placed om the omalysis 





of @&a. This stem follows previous stepe of: (1) observntion and genaral 
eucvey of the problen arce, (2) definitiom of the peoblen, and (9) fact 
famling. In seelyeia, euphauis is placed on: 

Cl) She classification of Jana. 

(2) The ieclation of patterns or trands. 7 

(7) The detemlontion of case and effect relarionshipes. 
Thde step fa followed by the combtruction of a model which Gumesionally 
relates the critical variables to given patzeras of interact den. 





ow we oo 
“oyeth Cy them en Jin 7. Nags, “wppethses teenth bee 
sea ‘Device, IE, 4 (2953), p. 102. 


Se, vst ucts, Mocel t AeS ed E Lenard heat 
rr Reageee (lew York: John 'ilcy aad fons, Iuc., 
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¢2) 2 + @ literal picheortal representation of curtain 
Qamects wailich ave aulbject to metric treaafomastion. Damqles 
ome meniel cars er airplaames built te scale, 

(2) dapiogss ~ things ave used to stand for amd vepresont 
other things. Water Clowing tlvough @ pipe is auabogaut to 
— qaurvaiag thamigh wicea,. 

) dwholic ~ ayabolu ave used to otamd for smae other 
Ss gech af mathematical equa Lone om imeyuatiows. These 
oxeds have 4 elows tie to dicital comutuce bewegese of rhe 4 
clements wf wacerteinty ael their celieace ma probability cheery, 








White 21] theee cexdels could be used as ome, it iv utsavai for operations 
vasearwh to caploey teesic models. In selving syubolic models theve are three 
wekhods : 
(1) Yee ase of mathemetion, decision analysis aad analytical 
procock:res . 
(2) Audorting te mamerical proceduves and the procese of Lteration 
miifg}. In vs doing, Erisl and orsor is employed and appronimations ars 





mado £0 pot cleser and clager to the amower. 

{3} “Woate Geclo" teeheique. %t ip distingsiaghed Prue (2) because It 
ierelves stuchwotde warlabies. These identify a selection from eventa and 
won bo eupyosead only os agebabilicgy fumntionse-g series of depen 

nc ome om the other im tem of probability. 

One of the primary advantages of « caapeter is ite large memory. 
eyeces'» balevior, Che machine can mska predictions. This ebility enables 
a 2 oe ee ee ee 








Oy FP, Exiehson, lecture te the Navy Pisencial Management Claes, 
mec, 10, i001. 
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to study the behavior of complex systems where the individual elements of the 
problem and their interactions cana be understood and represented in a simple 
Way, but where the behavior of the whole system involves so many simultaneous 
interactions that the human mind cannot grasp the whole.? This leads to the 
question of models and understanding. A simple model that can be understood 
conceptually provides insight into the problem of bringing out the relations 
between inputs or assumptions on one hand and results on the other. It 
possesses the disadvantage that the problem is oversimplified and lacks 
realistic detail. A big detailed model will provide little conceptual insight. 
it will contain a large number of assumptions (many of which are highly 
conjectural) and the relationships between input and output will not be well 
understood. In these elaborate simulations there is the danger that an 
executive nay depend on computerized decision aids without realizing how much 
human judgment has gone into making such aids useful to him. The defenders 
of big detailed models state that simulation shauld not be expected to give 
precise predictions. Rather its value is heuristic and educational. If this 
is ¢o, it would seem thet the proper procedure may be to build a simple model 
and eradually add detail as understanding gevelops, 10 

Zesential to the mathematical legic of the model is a consistent 
statement of the objectives of the operation.41 Gperations research can be 
applied to a sltuation and predict consequences of various alternative courses 

Jenornton Reac, Commend and Control, Policy Memrandum No. 24 
(Princeton University: Center cf International Studies, 1960), p. 6. 

1Opead, p. &. 


11 
The importance of objectives was similarly mentioned in Chapter IV, 


Decision Making Methods. 
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afl action. The alternatives depem!, bowever, on the onoeifilearton of varlous 
ohjodtiives, and on the manipulation of diffewent aingle variable factors. 
Vader ouch comlitiow: .swrectom v@eamure: clarifies the alternatives availauie 
Ser warloue seks of cirvewtanmies Stel ypedposds. Tae ant of declaion remains 
& mepouelvle Tamale cide. 

i: way Ye oboeryed then that operations research works by oewking to 
iomtify ivcagiiarities in epparentiy vrandeos activities. This usually takes 


ital eupreasion te the patterns thet umleriie the 
cup 





tlm fown of giving machen 
epavationgl process being studied, It seema unlikely that a machine can be 
grogemed ta Cind relatiow betwoem the piceess ant abstract [ran the details 
& ueetul pattern. Tho reosygnition of patterns wast depend essemtdeily on the 
lesen: @maliet wim thon eciide a model. Osupaters perfowme the service role 





ef data receteval ext tectiag the actorac 
Foro propraaesd decision waking, operanions ragearsch requires that: 


{i} the slewnhion eontain variable but velased fertors. 

{S)} Ye situation wuts be tomeecebio. 

(3) 4 snecifiie objective must be given, im temas of which 
the Ceetieacn one thois welationghios can be mamigul aged. 

{4) Pachnime of solution is often om of Jugsling the factors 
im yalehton to one mecthers te detemmine the velationshige which 
eLal -~> ef Sfielent ly ptr the result desired. 

(5) To pertown the .;: oo memiad, the data met usually be 
capeassed dere Lak ively, 





eh be peoples can be a significant #id 
te the declaien—making promecs im any crseandeetion. it pemeits analysis of 
peubioms aml the clarification of alrernatives. In so deime it indicates the 





fhe anoraiiens rosearch appre 





todiebilicy of dma, the a between peas | the rasourens needed 
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fow nicernacive aciions, an! predicre far each course of action ite riske and 
orehbaoilicie:. Ths new tools, wperations cegmarch, dy have limtzations, wirick 
when reoogméced, regurve each of tle eyotician that hes been aseociated vith the 
tie Jiisaculous suuaniing: weoda: oporations research, Firat, operations 
Yemenrch provides tools co solve preblom. It dome oot define the probles or 
even vais quostiome obvct it. BParther, the ohiectives must be ostablicked 
ai Wet cut. Fimaliy, the deckiédien vegerding the best aclution must be 
aelemed oy 2 omen decision weaker. These limitations will be obwerwed in the 








Livwmas progre@riing ig baadieally a mathematical wmothad for analyzing 
tle celaticowhlp of variable but mutually dapendorn 
the best combination for a piven purpose. If is a tecluvique for cotevadmuing 
the optima way te use weowrrees. Te employe Linear equations subject to 
liveitacions placed om tht variables which ave accucetel; 
sehkutice generally weyuiec high-speed conn 
piagr@emiog hes been applied te determining opting aoluoic 
aed gohewduling and fer cersaia production ami investery problems. 


factors ian erder to fine 















This i¢ a methed of analysis used wheere thece t¢ a lack of tinting 
betwoon arrival, as some point in an operation, of g sequence of unite and 
the eubsequent disposal of the wndts. Conmsecmently a quewe or waiting Line is 
Eoxmcd. Tht central problem 15 ome of the rolation@liip between the mean 
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Length of the waiting line and the degree of vandommess of arrival end disposal. 


é& forasla which shows the chance of having p unite in a waiting Line is: 
P,, = (4/597 1 - (ass) 


Whera: A @ wean arrival rate 
Ss mian disposal rate (assumed larger than A) 

Wheze both arrivals and departures are sandom the “Monte Carlo method for 
golution fg employed. Tt uses tablea of vandom mumbers and ompirically 
determined probebilicy distribacions. +> 

Queine theory has foum! considerable use in staff planning. It was 
originally developed to solve certain problems in an automatic telephone 
ewitching syste. Subsequently it has been applied to airline traffic and 


industry producticn problems. 





Provabiiity theory wea discussed a3 ane of the contributions of sta- 





tletics in Chapter Ti. Essentially it davelves predictions of the Likelihood 
of the occurrence of covtain variables in vericus situations. Probability 
theory usually fous a sienificant part of many models. Ite use in operations 
vesearch is wt only the rvrolation betwann numbers, as im statistics, bet to 


perait om understanding of the operation which che numbers represent. This is 


li Ri. RP Se A, 











ISeonce Carlo anthod wes montioned briefly in this chapter in 
commection with solutions to symbolic models. 
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done by pradictions which contain uncertainty ranges. One of the more escteric 
wees of probability has been in search analysis--the problem of locating things 


in e apecified area ov uier specified conditions. 





ca@aplins theory has alsa been preyiously mentioned. In operations 
research it is apnlided primarily to the dataegathering function. This 
mathematical technique offers an economical aud offective way of obtaining 
statistics whieh nrovide reliable indications of che decision parameters for 


& witiverse of data. St is very essential end useful cool. 





This is onc of the more recent techmiques whieh is considered a major 
mreakthsoush in management: science, It is a method for the study of decision 
wmekine im situations ef conflict where rivelistice iehavier brings about 
Bteatesic behavisr. The theory of games in concerned with cheosing among 
aQitecative courses of action. In so deing coach opponent desires to obtain 
tha taxis return viadie yielding oaly the witirum which an opponent forces. 
Tais Rac led to the minimanenaima return goncept. 

The individual has to work out how to achieve as mich as 

possible, teking into account chat these are others whose 
i eve different end vheaa actions have an effect on ail. 
A decision usker in a game faces a crosa<purposes maximization 


problem. Ue wast plan for en optimm return, baking into 
account the possible actions of his opponents. +* 





Milertin Stulik, “The Uses of Gane Theory in Menagenent Geience,” 
wae oro in Manacement, adited by Fremont A. Shull, Jr. (Homewood, 
Tiltein Richard 2. iris tn, Ine., 1958), p. 157. 
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‘Te theecy ta 0 aechemdtian! dopwnetration that, if oppeetng fordus 
@ex oetionsliiy to achieve their ebinctives, cam be get forth in a9 meserical 
acaic ef expocted veceras (usually metrian fous). Returas will very according 


te tle meccess of varlotw sltecmatives when oppocing an opponent's 





eltemmtives, In this fore ¢he appropriate stretegy for cach cide can be 
omitted tethenmaticaliy. The wher of the game are cliven in advance and arc 
mot weuber the gentewl of the players. 

dpniieation of tise theomr co real altvationy is limited to teo~percem, 
arrows moneollueive: geome. In chiee situations vhat one peraon or 
crganivelion Loses Che other perG@on ex organisation cadmas. 

Por ures purposme game cheery iv wot yee a ccemlecely egtisfactory 
toel. Is does agko mora explicit the facters inv3ived in games or situat tons 
devolving opposing ecrateygiew. In this way it may be a Gigrifieant aid to 
ieee aml underctamilag. 








Tat vonantial charmeteristicos ¢f aleetronic commuters are: 


{i} it oom process data for ps “poeed af amating epeeds-- 





in Guo cases milllonths of a second per operation, 
(2) It plays a pre-decigionsl rele by storing, lemwiling, maniouloe ing, 
(3) ie perticdpates im doctsiwn mawing, {£ ic is given relevent dave 
im@icatins the orcieess siternative. Resentially this Le the atop proviously 
wefermad £2 as evaluation of alternatives, 


« 
—— eee (> ees eee . fs = & 
| isd @H 4.6 eee Ga... eee A 
=o 7e UW ane ~~  . == & a 
[ep oe oe ee eee ee 


7. ee eee ee ee oe 





82 

(4) It can play a post-decisicnal vole by meaquuring results, noting 
changes, end providing management with infermaation about variations from 
plans. 
In all of the above voles the computer implies a decided shift from intuition, 
judsment and hunches to quanticative measurement a¢ a besis for decision and 
action. Overall it ghould be noted that an electronic computer can do better 
ay job governed by lopical rules, regardless of how complicated the rules 
are. In uncertaiaty situations, « decision must be made whether to use 
immaan abilities or the coaputer. 

Game of the linitetions of computers which must be undereteod to 
obtain uneful results are: 

(1) A tendency to feel thet rasulte produced from agsuaptions and 


sert of everage of thet of the 





calculations have eae reliabilizy which is 
dubieus inputs and the accurate calculations. 

(2) Many inmets are highly uncertain. x 

(3} The machine has the advantage of making its aynthesia without 
perecual bias from the caleslationc--it eliminates oceraonal bias. It also 
tends ts eliminate any ulicvennes for the pereonal biases of the impute it 
uses, +6 
Im this seme vein Lt has been coperted that: 

Rand sclentists heave concluded that m decision mechanien 


can be devised thet will completaly escape the basic uncertaincics 
em] complenities that pingue large problems of decision. 


thac if 





LSpescvamors have originated the tera "garbigo.” It moan 
“gevbege” is mit in the machine, you will get “garbage” out. 


Lonnad, Wa 5 
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tend seleortcts say taoy can fompreve the eptuelolosy of 
oaths tier: is mac Goltticece for stewe acl scum 
3 ee . 





mpectdee acd used to porfsem a eyviad of teeks in goverwsent and 
tewicts and ivteitry. These used have been generally catteoriged in tw 
weye. Fisub, to pavfowm roctine clerical operations: more efficiently than hed 
weed poeuible withewt the ald of auch a machdon. Emesples area billing 
fenet ions, payreii comuputeriuns, and iedividvel bank belances. Jecond, to 
asive problaas which arc ta. time cemeumaing or costly If twaditdonal sqeigaees 
Gab towlmiduet are used. LG as enampie ws uhia was the complex program used 
to deiemtias chat the sowcd amd trajectory of Colomel Jol HE. Glem, Jr.'s 
‘“Priemiship cow” capocle wera within the Limits which would pexmeit orbital 
fiigh.. 





The develogamnt of the cazputer and the use of wo eanlytical 
fectiiihass bas ind to cha mead for systems which cau prodiice more axd more 
iniyemscion in lowe atm] Lows time. Information machings, coch af the 
oompater, operate by o uniform srecese of hendlimg data. if begins with 
impet, progresses to ssecage, than contwol and procegsing, smd finally an 
wskput is ceceived, The acchanization of ax part ef the information-declaion~ 
eet ium ue Leeks down the 2 oy cormamications chemmels to whieh members 








‘Geen ‘Yinr Businacemon Make Decistont,” p. 1Lié. 


ita, K, Gqunrite and 0. H. Reomles, “Vathematics fer Decision Makexs," 
= AAT) ee ae 3 DIOL , 5 {2.956}, . &9, 
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of Ub vrpanizacton eve accustomed. In particular, infurael coummnications 
tem! cc disappear ani machines du mot autumaticaliy rweplaot it. dince 
fafermetion is eacential to poed decisions, the concept of am ureeaiastion e 
om infomation flay procsas ig sroving in decisiua theery. Im crgeniszation 
ead Jecision ashiag, probless of comaesmication exizt at three Levels: 

iA. low accurately can the gpmbols of communication 

oe iLumuritted? (The technical problex) 

3D. Ten precleely de the trameultted apcbola convey 
Soke teaient momnins! (The seaantic proble:n) 


oe Mews effectively does the received weaning y ees 
conduct im the dived wayl (fhe affactiveuass problem) 2 





Technical problems involwa the accuracy with which infemmetion, vegardiesa of 
ite seanio:, ie tranuxltiad fxm ea cemler to @ veceiyer. Semantic problems 


arn cometraed with che interpretation of meaning by a reesiver aa compared 





With the intended mestuing of the gaomler. Eifectiveness problems are concernes 
With the extent te vinich the meanings comveyed to a receiver produces the 
eominct Caafred by the sender. The rocugnition of theaa problews has led to 
the fomlecion of wathematical theernums reparding the rate at which 
tafuemaizion may be tramemitted and have on arbitrarily low frequency of error. 

Yeprvvementa in the handling of informacion heve the effect of 
permitiing higher coutrelication ef watharity. The impact om cecizin. making 
of infeomtian techwslogy hes beon eompared with prosent participative 


nm in @ peecictiun fer the Davure, 








Comemicatios (Urbasa, Illinete: University of IL: 
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As organisations hove proliteratad in aime and speclaliaation, 
tle problem of comunel and imtegration of supervisory and statt 
levels bac become incveadiogly worrisome. The best amowar until 
wey hag been participative managemon:. Gut iaforerton tech logy 
promises better angers. It promiees to elininate che rlak of 
lowes than adequate cucisions arlaling Crema gevbleé commmicatclons, 
axon wilsemweptions of goals, ool from vnaetislactoxry measurement 
of partial eomtrdint lum on the pert of doevens of Lia and otaff 
gpeckalisics. a0 





“Caainald J. feavitt and Thomas L, Whisler, “Management ia the 1980's,” 
uindetrative col gs : on, edited by B. C, Lemke and James 
Kiivaydes €4 oN WA ie yee clas 7 Mervili Bow ise, Tae. 5 L068, G. 733. 

inaumie toctiney to defined in the reference as lyrving diverse roots 
Which Lowa in common a concern abt Cho aystematic manipiiation of infumaatiloen 
in individuals, crounc, ur machines. 


























CUAPIER VIT 
CONCLUSIONS 


aur begie haowlode: for uaderstawling doclelo mexing is provided by 
the vier astablighed ddecivitmes. Trey have contribscad net only to dectalon 
theery anc deciulon wetkeds but ats integral parte of the interdiueciplinary 
@pproech of the mever amelytical coclmiques aat cthooretical approaches, In 
Qe. smeamore the older diéciplias. eve Sowad tn ell of the recent conta 
marvadea 211 discipliacs 





wrk. Logic and tia octentific wmthed ef phtlogoph: 






axl meres oppvoacies to decision making such as cpevatior 
Poycko logy mey soon provide a breskthrevegh in heuristic prables solving vinich 
WLil pewels the teaching of wmathods fer solving eerbein typea of probloas. 
Teomenics hes centribeted past theory; statistios hes contributed sawpling 
Gel prebabilicy theerios. 

Decision tlmovy provides eonearts to ve wrecked for aml evlawlates 
farther chinking is the total dex wanines arena. Deciglon methods are 
mere directive yet camet bo used wechenicelly or witheet 3 great measure of 
creativity. Group decision muking is « gtudy in soelal psychology with its 
@uphesic om imetitutions and soctolegicel prevblem. 

2be Dew gonlyticel toclmiques aad tix al approaUnes are beportant 
wmapeme im decision ugking. They art uot a substitute for tmaen decif®iion 
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making, however, since their function is a supporting one. It is the 
wegpomsibilfey of the cecision maker to insure thet the ner teclmigues are 


brasght to bear im @ controlled way. 


RG 


Té should now be apparent that decision making can be improved through 
Imowledge amd umierttanding of many diactniines, theywries, metheds and 
techniquea. In addition, a decision maker simuid: 

¢ a) Develop problen sensitivity theough avarences of his enyviroument, 
his organization's objectives, em the relationshig which his organisation 
kars to political, secial amd econemic cvyomca. 

(b) Apply rational methods to problen qmalysia yet be alert to detect 
tie oom and cthors irrationality amd biases. 

(c) Seek a wider range of experience ond kaowledge sa thet his 
decision-making okillc are increased and jmproved. This abwuld inelude the 
strengths and Linttations of the newer gealytical teebnicses and theoretical 
approaches. 

(d) Bevelop ereativicy in decision making, particularly in secking 
emda considering alternatives. 

(ec) Secognise that there is a varlety ef approaches tc declaion 





Teuey include: (1) intuition end lmmehes; (2) educated professional 





qudguent; (5) fowmal yet flexible decision methods; (4) new analytical 


techniques and thearetical approaches. 
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APPOMDEE A 


OANMPLE TROT OF ORBCERVATIONS AND TMPELOMENS FRG 


“TEGT YOUR JUDGMENT," MATION'S susTMEgs, 
JAUUARY, 1962 


MAMPLE STORY 
the lights were on at 19 p. a. om Jume 6, 1961, in an office of the 
¥. WU. KR. Company. Lettering on the door of this office reads “L. D. Jones, 
President.” 
1. There vee lectering on the door of the office. 
TAL 7 FALSE ? 
(This is trun because the ctory specifically mentiocng lettering on the 
door.) 
2. Shere were no lights on in the office on the evening cf dune 6, 1961. 
TRUE? FALSE? 
(Thies is false becasse the story specifically mentions that Lights were 
on in the office that evening.) 


3% LL. DD. Jones fo President of the P. 2. A, 





FALSE? 
(This is questionable since the story specifies only the lettering on the 
door. br. Jones, for instance, could have died recently.) 


%. The lights in the office were on at 9 p. a. om Rime 6, 1961. 
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a. . , “aif a 


{This is questionable because weep 





lights off for a while avout then. 


until later.) 


89 
ockéied, Someoac could have turned the 


Or the lishta alsht not heve been needed 
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